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Spencer Stereoscopic Microscope in use at a Western Naval Air Station. 


...and all returned safely 
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CLASSIFICATION OF EXPLORATORY DRILLING 
AND STATISTICS FOR 1943! 


FREDERIC H. LAHEE? 
Dallas, Texas 


ABSTRACT 


A serious need of the petroleum industry is standardization of the definitions and classification 
of exploratory wells, for only upon a generally accepted nomenclature can satisfactory estimates be 
made of the exploratory effort in the search for new oil and gas reserves. After much discussion and ~ 
correspondence, we have prepared a statement of definitions and a classification of exploratory holes 
which, we hope, will prove to be suitable for general use. This topic is treated in Part II of the present 
report, where numerous explanatory comments are included. 

In Part III is our review of exploratory drilling in 1943. This year we are following the proposed 
classification (Part IT) in referring to “exploratory holes,” a term which, however, is analogous to the 
word “‘wildcats,” as used in our earlier reports on this subject. On this basis, in 1943, 3,843 explora- 
tory holes were drilled as contrasted with 3,212 holes drilled in 1942. The total exploratory footage 
drilled in 1943 was 15,122,364 feet as against 12,123,994 feet in 1942. The average depth of hole in- 
creased from 3,775 feet in 1942 to 3,935 feet in 1943, for all states covered; and from 4,647 feet to 
4,968 feet in the southern states. Again, we have compiled figures on exploratory drilling and on esti- 
mated proved reserves in the eleven states of Arkansas, California, Illinois, Indiana, Kansas, Louisi- 
ana, Michigan, Mississippi, New Mexico, Oklahoma, and Texas. 

From all points of view, as brought out by these statistics, the exploratory effort must be still 
further stepped up during 1944. 


Part I. INTRODUCTION 


In the search for new crude-oil supplies and in the effort to make substantial 
additions to partly developed pools, holes* are drilled either at random or, more 
commonly in these modern times, on the basis of technical information (geolog- 
ical, geophysical, or both) which is never complete. Such holes are referred to as 
“exploratory.” They do not include holes drilled within the limits of a developed 
pool, or of the developed part of a pool, where such drilling is carried down only 
to the known producing formation (or formations) of this pool. Holes of this latter 
class are commonly known as “field wells.” 


1 Presented before the Association at Dallas, March 23, 1944. Manuscript received, April 6, 1944. 
2 Chief geologist, Sun Oil Company. 


3 Although “well” is better used for a hole that has been completed as a producer, in the present 
paper we are using hole and well synonymously, in conformity with general practice. In some parts of 
this paper “test” is used for a hole not completed as a producer. 
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There are several types of hole of the former class, all of which are exploratory, 
but in varying degrees. For example, (a) there are holes which are drilled on geo- 
logic structures or in areas which have never before produced oil. (b) There are 
holes which are drilled on producing structures, but completely outside of the 
then known limits of any pools previously developed on such structures. And (c) 
there are holes which, although drilled within the then known boundaries of a 
producing pool, are carried on down to greater depths to explore for unknown 
possibilities below the deepest producing formation of this pool. 

In our reports of the last 4 years, covering information for 1939, 1940, 1941, 
and 1942,‘ we have included these types of exploratory hole under the general 
category of wildcats, but, in the original statistics from which the tabular data 
were compiled, we listed holes of type a as “rank wildcats” and holes of types } 
and ¢ as “‘semi-wildcats.”’ Previous to 1939° our figures omitted “‘semi-wildcats” 
of type c, a very small group in those days. We want especially to make these 
points clear because recently, in his article on wildcat drilling,s W. V. Howard 
has stated that “Lahee’s definition of a wildcat has become successively liberal- 
ized so that the increase”’ [in annual number of wildcats reported as drilled] ‘‘may 
represent wells added as a result of this liberalization.” For the years 1939 to 1942 
inclusive, the same. basis was used and accordingly the data presented for these 
years may be compared, with assurance that they are essentially analogous. Be- 
fore 1939 there were some minor changes in our approach with the result that 
the totals may not be as closely comparable, but even here the variations amount 
to probably less than 5 per cent. Another point which may well be stressed in this 
connection is the fact that a large proportion of the statistics which have been 
used in these reports’ was collected and compiled by the same geologists from 
year to year, thus lessening the chance for variation in definitions due to the 
personal equation. In other words, we believe that our data on wildcatting, as 
published by the American Association of Petroleum Geologists in recent years, 
and certainly within the last 4 years, are comparable from year to year, and that 
they do illustrate, within a very small percentage of error, the trend of explora- 
tory effort in the states covered. 

With reference to exploratory statistics submitted by different organizations, 
it is true that there are unfortunate discrepancies. One can not safely compare 
the figures compiled under different auspices, and it is mainly for this reason that 
standardization of terms and classifications used in these studies is a necessity. 
Toward this end we have prepared, and we herewith present as Part II of this 
paper, a classification of exploratory drilling, which we hope will be acceptable 


4 See this Bulletin, Vol. 24, pp. 953-58; Vol. 25, pp. 997-1003, 1938, 1939; Vol. 26, pp. 969-82; 
and Vol. 27, pp. 715-729. 


5 This Bulletin, Vol. 21, pp. 1079-82; Vol. 22, pp. 645-48, 1231-36; Vol. 23, pp. 789-94. 


6 “Wildcat Drilling Has Failed to Keep Up with Increasing Need of Discoveries,” Oil and Gas 
Jour. (February 17, 1944), pp. 41, 42. 
7 For 1939-42, as previously cited. 
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for general adoption by the industry.” This classification and the accompanying 
definitions are the outcome of a voluminous correspondence and of many confer- 
ences with other geologists and petroleum engineers in various parts of the coun- 
try.§ They represent the result of repeated criticisms, suggestions, and revisions, 
until, as nearly as seems feasible, the variable factors that apply in different dis- 
tricts and under different conditions have been covered. The classification is in- 
tentionally broad so that it can be applied in any region. We have tried to steer 
away from being too specific as to details. If this classification does not seem 
exactly to fit the conditions in your local district, bear in mind that the endeavor 
has been so to construct it that it will cover all districts. Its practical value rests 
on its general applicability and not so much on an itemization of innumerable 
minor factors. 

One more word before presenting this classification: we earnestly believe— 
and in this a large majority of geologists, whom we have questioned, agree—that 
the main criterion for defining a wildcat should continue to be the degree of risk 
of failure involved in the drilling, the degree of hazard in the venture. And we be- 
lieve that this criterion should be applied in classifying different types of explora- 
tory holes. It is important to realize that the degree of risk depends primarily on 
how much is known and how much is unknown of the underground geological 
conditions at and near the site of the hole. As we indicated in our earlier definition 
of a wildcat,® distance is a less significant factor, which can not be stipulated as so 
many feet, or so many miles. Therefore, it is our conviction that logical classifica- 
tion of exploratory holes properly requires the judgment of a geologist. 


Part II. CLASSIFICATION OF EXPLORATORY DRILLING FOR PETROLEUM 
A. DEFINITIONS!® 


1. Petroleum defined. 


For statistical purposes, as discussed in Part II of this paper, petroleum is de- 
fined as including crude oil, natural hydrocarbon gas, and the condensate content 
of natural gas, wherever these occur under natural conditions. 


2. Occurrence of petroleum. 


(a) A pool, as used in the following discussion, is an underground accumulation 
of petroleum in a single and separate natural reservoir (ordinarily a porous sand- 


7a This classification was accepted by the Petroleum Administration for War and by the Petroleum 
Industry War Council on May 2, 1944. 


8 We are grateful, for constructive criticism, to G. C. Gester, A. I. Gregersen, Wm. B. Heroy, 
Graham Moody, R. J. Schilthuis, Carleton D. Speed, E. G. Trostel; and especially to Paul Weaver, 
Leonard Orynski, Phil Martyn, and Sidney Judson, all members of P. A. W. Subcommittee on Ex- 
ploration for District 3. 


9 See this Bulletin, Vol. 27, p. 717 (June, 1943). 


10 The definitions given in this paper are for the purpose of reporting exploratory drilling, and 
are not to be construed as legal definitions. 
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stone or limestone). It is characterized by a single natural-pressure system so that 
production of petroleum from one part of the pool affects the reservoir pressure 
throughout its extent. In all directions a pool is so bounded by geologic barriers 
(such as impermeable strata, geologic structural conditions, and water in the rock 
formations) that it is effectively separated from any other pools that may be pres- 
ent in the same district, or on the same geologic structure. 

(b) A field may be a single pool, or it may consist of two or more pools, all on, 
or related to, the same geologic structure. Where there is more than one pool in 
the same field, the several pools are separated from one another through geologic 
causes such as synclinal conditions, faulting, pinching-out of reservoir beds, and 
changes in porosity and permeability. The pools may occur at several horizons of 
different geologic age, separated by relatively impervious strata, and in such cases 
they may directly, or only partly, overlap one another in a horizontal sense; or 
they may not overlap at all. 

Comment.—The terms “pool” and “‘field” are applied herein only where they 
are capable of producing oil or gas in substantial quantities, which, in most cases, 
means in commercial quantities. These terms are not intended to cover slight ac- 
cumulations from which nothing but very small showings can be obtained. (See 
comments on “discovery” under 5(c).) 

Though a field may include several pools which, by definition, must all be on, 
or related to, the same geologic structure, the reverse may not be true. In other 
words, all the pools on one major structure do not necessarily constitute one field. 
If the structure is large, several fields may be located on it. 


3. Classification of drilling. 


(a) Development drilling, in the petroleum industry, is the drilling of wells 
within, or close to, the limits of a producing (or producible) pool, as these limits 
are known at the time of this drilling, the object being to complete such wells in 
the “pay horizon” (sand, limestone, e¢ cetera) of the pool. 

Comment.—The word “producible” is added in parentheses here, and else- 
where in this report, to cover the case of a pool, which, temporarily, wid not be 
producing because its well or wells are shut in. 

Development drilling is mentioned in this paper mainly for contrast with 
exploratory drilling. 

(b) Exploratory drilling is (1) the drilling of wells relatively a considerable 
distance outside the limits of developed, or developing, pools as these limits are 
known at the time of such drilling; or (2) the drilling of wells within the then 
known limits of a pool with the object of searching for new producible formations 
above or below the producing (or producible) formation of the pool; or, if there are 
two or more superposed pools in the field, above or below the producing (or pro- 
ducible) formation of the deepest pool penetrated by this well. 

Comment.—For a discussion of this subject see (b) (3), (p. 706). 
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4. Classification of wells at time of commencement of drilling. 

(a) Under the head of development drilling may be listed field wells. 

A field well is a well drilled with the object of further exploiting the ‘‘pay hori- 
zon” of a pool within the area which has already been essentially proved for produc- 
tion in this pool. Such a well may be inside the pool as already outlined by producing 
(or producible) wells, or it may be a relatively short distance outside these limits. 

Comments.—Under this definition an edge well, that is, a well knowingly 
drilled close to the recognized productive boundary of a pool, is a “‘field well,” 
and this is true whether this edge well is completed as a producer (within the pool) 
or is abandoned as adry hole (just outside the boundary of the pool). 

After discovery of a new pool (or a new field), the second well, and subsequent 
wells, should all be called field wells if they meet the requirements of the defini- 
tion as above stated. 

“Field well” may be applied to a well within a field consisting of a single pool; 
or in a field consisting of two or more pools, but in the latter case the objective 
must be the producing formation of that pool within the boundaries of which, or 
close to the boundaries of which, this well is located. 

On a structure of moderate relief, where the producing formation blankets the 
entire structure, and where through subsurface mapping the contours on this for- 
mation can be mapped with a fair degree of correctness, a hole drilled on an unde- 
veloped part of the structure, but considerably above edgewater level, may be 
called a field well, because its chances of production are very good. Note that in 
this case the underground conditions are definitely known as contrasted with 
what is known affecting an outpost well (described later). 

(b) Under the heading of exploratory drilling we may list these classes of wells: 
wildcat wells (including new-field wildcats and new-pool wildcats), outpost wells, 
deeper-pool tests, and shallower-pool tests. 

(1) A wildcat well (or simply wildcat) is a well located relatively a considerable 
distance outside the limits of producing (or producible) pools as these limits are 
known at the time of its drilling. A new-field wildcat is a hole drilled on a geologic 
structure or in a geologic environment where petroleum has not yet been dis- 
covered. A new-pool wildcat is a hole drilled on a structure, or in a geologic envi- 
ronment, where other pools have been found, but where the complexities in the 
underground geologic conditions are so great that searching for a new pool is very 
hazardous. As suggested in these names, the objective of a new-field wildcat is 
discovery of a new field, and the objective of a new-pool wildcat is discovery of a 
new pool in a field already discovered. (See ‘‘Comments”’ following the next para- 
graph.) 

(2) An outpost well (or outpost) is a hole drilled with the thought that it will 
probably extend, by a considerable distance, a pool already partly developed. Its 
original objective is the producing formation of this pool, although it may be 
completed or abandoned at a higher, or at a lower, stratigraphic horizon. It is 
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far enough from the limits of the pool, as known at the time when its drilling is 
started, to make its outcome uncertain, but it is not far enough from these limits 
to be designated.a wildcat. If it is successful in its original object, it will add ma- 
terially to the productive area of the pool. It may be dry. 

Comments.—As we have pointed out before, the element of risk of failure to 
find oil is an important factor in classifying wildcats and outposts. Therefore, 
where geological conditions are simple and easy to anticipate and where, for this 
reason, a well is likely to find production, the distance of a wildcat measured from 
the known limits of the nearest pool (not from any other drilling well), will be 
greater than where geological conditions are complicated and failure is not un- 
likely. Where pools are known to be large and geological conditions simple, a hole 
located two or three miles from the nearest productive area may be classed as an 
outpost. Where conditions are complicated, as on a salt dome, or in an area char- 
acterized by faulting or by lensing or shaling sands, a hole drilled just outside the 
known actual edge of a pool, and on the same structure as that on which this pool 
is located, is essentially a wildcat, for it is exploring for unknown possibilities 
under complex geological conditions. On the other hand, if a hole is drilled along 
strike several locations from production on a salt dome, it may better be called an 
outpost, unless faulting is believed too greatly to diminish the chance of extend- 
ing the known producing area in that direction. 

Obviously the definition of wildcat or outpost must be applied when a hole is 
started and not after its completion. For example, nothing learned during the 
drilling of a wildcat nor after its completion or abandonment can alter the degree 
of risk which was taken in the original venture of locating and drilling the hole. 
If two holes are started as wildcats in the same area, they are still wildcats, even 
if one of them happens to discover production before the other is completed. 

(3) A deeper-pool test is a well located within the known limits of a pool and 
drilled with the object of searching for new producible formations below the pro- 
ducing (or producible) formation of the pool; or, if there are two or more overlap- 
ping pools, below the producing (or producible) formation of the deepest pool 
penetrated by this well. 

Comment.—In nearly all cases “below,” as used in this definition, means both 
“stratigraphically below” and “‘at a greater depth”; but under very rare condi- 
tions, such as overthrust faulting, the producing formation of the pool might be 
stratigraphically older, though shallower, than the deeper prospects sought in 
the “‘deeper-pool test.” 

Under certain conditions of complicated geology, within a field that includes 
two or more pools at different stratigraphic levels and not superposed one above 
another, “‘deeper-pool test” may be applied to a hole located within the producing 
area of a higher pool, but considerably outside the producing area of a lower pool, 
if the objective of this well is below the pay zone of the pool within which it is 
located. For this classification such a hole should be far enough from the edge of 
the deeper pool to be designated a wildcat if there were no higher pool. 
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There has been much question about how to discriminate between (1) a well 
drilled from the surface with the object of searching for unknown prospects below 
the deepest known pay zone penetrated by the well, and finally completed as the 
discovery well of a new deep pool, or abandoned at its total depth as a dry deeper- 
pool test; (2) a well similarly drilled but, after failing to discover deep oil, plugged 
back and completed in the pay zone of the deepest pool within the confines of 
which it was located; and (3) a field well which, after producing for some time 
(days, months, or years) from the known pay of the pool, has then been deepened 
to explore underlying unknown possibilities. In order to simplify the statistical 
study of these three varieties of hole, we list all as deeper-pool tests— but in each 
case we assign as exploratory footage only the footage below the pay zone of the 
deepest previously known pool penetrated by this well. 

(4) A shallower-pool test is a well located within the known limits of a pool and 
drilled with the object of searching for new producible horizons above the produc- 
ing (or producible) formation of the pool; or, if there are two or more overlapping 
pools at the site of the well, above the deepest of these pools. 

Comments.—Wildcats—both those exploring for new fields and those explor- 
ing for new pools—are holes drilled considerably outside the limits of producing 
areas, in a lateral sense, that is, as would be obvious on a map. On the other hand, 
deeper-pool tests and shallower-pool tests are exploratory im a vertical sense since 
they are drilled to search for deeper or shallower new pools respectively above or 
below a known and partly or wholly developed pool. It is true that a shallower- 
pool test penetrates a stratigraphic section at least partly known, but it is defi- 
nitely exploring for petroleum and commonly for structure. Our reason for relating 
both the shallower-pool and deeper-pool tests to the deepest producing formation 
in an area of two or more superposed pools is that this greatly simplifies the defi- 
nition. It is much better to do this than to attempt to discriminate between such 
tests which might be exploring at various levels where there are several overlap- 
ping pools in one field. 


5. Results of drilling. 


As results of drilling we may designate wells as dry holes, as extension wells, 
or as discovery wells. 

(a) Any hole—even a well drilled within the known boundaries of a pool as a 
“field well’”—may be abandoned as dry. However, the chances are that field wells 
will produce, or be producible; and although the risk is greater, outpost wells have 
a fair chance of success; but wildcats, according to statistics, have less than one 
chance in five or six of discovering oil or gas “‘in substantial quantities.” 

(b) Any well which is located as an outpost well or as a wildcat will be classi- 
fied as an extension well (as a result of its drilling), if it extends the productive (or 
producible) area of a pool (Table I); but this classification can not logically be ap- 
plied until after the fact is demonstrated, and such demonstration may require 
the drilling of several intermediate wells. 
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(c) Any wildcat, outpost, deeper-pool test, or shallower-pool test, which dis- 
covers a new pool of petroleum,” is a discovery well. 

Comments.—Discovery, then, as applied to oil and gas, is the finding of a 
previously unknown or unproved pool of petroleum. For the first pool on a geo- 
logic structure we may speak of discovery of a pool or discovery of a field, since 
this first pool may also be called a field; but where there are several pools in one 
field, there can be only one field-discovery well on this structure, that is, the well 
that was completed as a producer in the first pool found. Thereafter the wells dis- 
covering new pools on this same structure are pool-discovery wells; they are not 
field-discovery wells. 

In some places a wildcat, drilled some distance from production, is at first 
erroneously credited with discovery of a new pool. Subsequently, through the 
drilling of additional wells, it is shown to be an extension well of a pool previ- 
ously known. Such a well, although it must obviously be removed from the cate- 
gory of discovery wells when the fact is proved, is nevertheless due full credit as a 
wildcat, based on factors of distance and risk at the time its drilling was under- 
taken. 

It commonly happens that the discovery well on a structure, or a well drilled 
subsequently in the course of development of the field, penetrates more than one 
formation which is capable of producing oil or gas in substantial quantities. Gen- 
erally the well will be completed in only a single formation. If the well is the dis- 
covery well of the field, the formation in which it is completed thus becomes the 
initial pool of the field. Other potentially productive formations penetrated, 
either above or below the formation in which the well was completed, would not 
be considered technically as “discovered” until a well has been completed as a 
producer from each of them. Even if the evidence of the presence of petroleum in 
such a formation were practically conclusive, a well producing, or so completed 
that it could produce, from this formation would be required to constitute a new 
discovery. This distinction is essential even though, from the interpretation of 
electrical logs, from core samples, and even from drill-stem tests, it may seem 
almost certain that the formation is capable of production. If the discovery well 
of a field were completed and producible from two formations, such a dual com- 
pletion would, of course, be the discovery well of two pools. The discovery well 
of a new pool or “pay zone” is, accordingly, not necessarily the first well that 
penetrated the “pay zone” and found evidence of petroleum in it, but the first 
well to produce substantial quantities of oil or gas from it. 

(d) The date of discovery of a pool is the date on which the discovery well of 
the pool is completed as a producer of petroleum. For a field this would be the date 
of discovery of the first pool in the field. If the first well completed in a pool hap- 
pened to be in the gas cap of an oil pool, this would still be the discovery well of 
the pool as a whole, including both gas and oil. 


11 See foregoing definitions of “pool” and “petroleum.” 
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B. STATISTICS ON EXPLORATORY DRILLING 


In order that the statistics of exploratory drilling may be as consistent as 
possible between different areas and in order that those in successive years may 
be as nearly comparable as possible, the foregoing definitions have been sug- 
gested for general adoption. In applying these definitions there is bound to be 
some question in a few border-line cases, but for the most part classification 


should be made without difficulty. 
Table I is a summary presentation of the classifications described in the fore- 


“TABLE I 
CLASSIFICATION OF EXPLORATORY WELLS 
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going pages. To some extent it is briefly explanatory. By following its designa- 
tions, statistics can be recorded in several ways. Table II is a suggestion for tabu- 
lating statistics. In it the main columns correspond with groups 1, 2a, 2b, 2c, and 
3 in Table I. Under each of these are three subheadings, “successful,” “failure”’ 
and “total.” (The first two could be headed “producer” and “dry,” if preferred.) 
Under “successful,” the kind of producer (oil, gas, or condensate) is indicated, 
and in this column under each major heading, may be shown the fact whether 
the producer was a discovery well or an extension well (as proved by the drilling) 
by the letters ‘“‘d” and “‘e,” respectively, against the recorded data. As for these 
data, the number of holes or the exploratory footage, or both, can be shown. 
Attention is again called to the differences between sections 4 and 5 in the 
foregoing text. Bear in mind that preliminary classification is based on the degree 
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of risk of failure as estimated when drilling of the hole is commenced, and this risk 
is contingent on how much is known of underground geological conditions when 
drilling is started. Also remember that preliminary classification of a well, made 
before the well is completed, can not logically include reference to discovery or 
extension. Thus, classifications under column A in Table I are fixed and must not 
be changed. On the other hand, classifications under column B may have to be 
changed as more information becomes available. 

In compiling statistics for study of both the exploratory effort and the results 
of this effort, all five types of exploratory holes should be separately treated. We 
refer to the types labeled 1, 2a, 2b, 2c, and 3 in Table I. Unless the data are thus 
broken down, misinterpretations of the tabulated statistics are inevitable. Fur- 
thermore, when thus broken down, the data can then be combined by each 
statistician according to his own purpose in studying these data. For example, 
if his object is merely to classify newly discovered reserves, he can group under 
headings 1, 2, and 3, all three subclasses of 2 being combined (see Table II). Or 
he can group the data under outposts (1), tests exploring above or below known 
pools (2a plus 2b), and wildcats (2c plus 3). For purposes of measuring the ex- 
ploratory effort, especially from the technical point of view, there is a real 
significance in considering both groups of wildcats (2c and 3) together. 

To each wildcat, shallower-pool test, and outpost well, its total footage is to 
be assigned and listed; but, as already explained, each deeper-pool test is to be 
credited with only that footage which was drilled below the “pay zone”’ of the 
deepest pool within the limits of which it was drilled. In no case should footage 
penetrated in sidetracking, or in redrilling of a lost hole, be included in the total 
footage of any hole. 

A hole temporarily abandoned should not be listed in one year’s record, and 
then again in succeeding years, each time it is drilled a little deeper. As far as 
can be determined, it should be listed only when it has been permanently aban- 
doned. Where, after a long lapse of time, a hole recorded as permanently aban- 
doned, is cleaned out and drilled deeper, it should be so designated as an exception 
in the later listing, and only the additional footage drilled should be assigned to 
it as of the year during which it was thus deepened. 


Part III. Statistics ON EXPLORATORY DRILLING IN 1943” 


Except where otherwise designated, the statistics recorded in Part III of this 
paper are similar to those used in our reports for 1939 to 1942 inclusive. In other 
words, we include wildcats (both new-field wildcats and new-pool wildcats), 


12 For the kind assistance and codperation of the following gentlemen, the writer is especially 
grateful: A. P. Allison, A. H. Bell, J. E. Billingsley, Kendall E. Born, D. H. Cardwell, R. J. Cullen, 
M. H. Funk, G. C. Gester, D. C. Harrell, P. Hastings Keller, Edward A. Koester, Chas.S. Lavington, 
Geo. D. Lindberg, A. M. Lloyd, W. S. McCabe, Graham B. Moody, D. J. Munroe, Geo. W. Myers, 
7 oa — Chas. H. Row, Glenn C. Sleight, Lee C. Smith, W. T. Teare, Paul Weaver, and 

. B. Wilson. 
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outpost wells, and deeper-pool tests. For the first two groups we use the total 
footage drilled in each hole, whether a producer or a dry hole, but in the case of 
the deeper-pool tests we include only the footage drilled below the deepest pro- 
ducing formation penetrated by the well. These 1943 figures may be consistently 
compared with those published in our reports of 1939 to 1942." 

On the maps (Figs. 1 and 2), numbers in parentheses indicate total footage 
drilled; figures preceding parentheses indicate the number of holes drilled; figures 
above the cross line are for producing wells, that is, oil, oil and gas, distillate and 
gas, and gas; and figures below the cross line are for dry holes. 

In the states covered in this review, as shown in Figure 1, and listed in Table 
III, during 1943 a total of 15,122,364 feet was drilled in 3,843 exploratory holes, 
divided as follows. 


Feet 


This means that 17.0 per cent of the holes drilled, and 18.1 per cent of the footage 
drilled were successful in 1943. One producer foot was drilled for every 4.51 feet 
of dry hole. One successful well was drilled for every 4.88 dry holes. The average 
depth of hole was 3,935 feet. 

In the southern states district (Fig. 2), in 1943, a total of 8,227,468 feet was 
drilled in 1,656 holes, divided as follows. 


Feet 


In this area, then, 17.3 per cent of the holes drilled, and 18.8 per cent of the foot- 
age drilled were successful. One producer foot was drilled for every 4.32 feet of dry 
hole. One successful well was drilled for every 4.73 dry holes. The average depth 
of hole was 4,968 feet. For comparison with statistics for this same area in 1938, 
1939, 1940, 1941, and 1942, see Table IV. 

Selection of the location for a wildcat well may be based on geology (surface 
geology, subsurface geology, trend along known structural or stratigraphic condi- 
tions, local or regional, or shallow exploratory drilling); or it may be based on 
geophysics (exploration by seismograph, torsion balance, gravity meter, magne- 
tometer, et cetera); or it may be based on some non-technical suggestion or re- 
quirement, such as “‘creekology,” “hunch,” “doodlebug,” promotion, lease obli- 
gation, reported showing of oil or gas in holes previously drilled, e¢ cetera. In 
many cases the reason for choosing the location can not be ascertained. 

In Table V are listed the reasons for drilling the exploratory holes in 1943, us- 
ing the best information available from men familiar with such statistics, each in 
his own state or district. According to these figures, 626 exploratory holes drilled 


13 Bull. Amer. Assoc. Petrol. Geol., Vol. 24, pp. 953-58; Vol. 25, pp. 997-1003, 1938, 1939; Vol. 
26, pp. 969-82; and Vol. 27, pp. 715-29. 
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on technical advice (geology and/or geophysics) were successful (oil or gas), 
and 2,616 were dry; 23 holes, located for non-technical reasons, were producers, 
and soo were dry; 6 producers and 72 dry holes were located for reasons unknown. 


STATISTICS ON EXPLORATORY DRILLING AND PROVED OIL RESERVES 
IN AREA OF ELEVEN STATES 
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EXTENSIONS AND REVISIONS 


NEW RESERVES 


1942 
19 4: 


YEAR DURING WHICH NEW RESERVES WERE ADDEO AND EXPLORATORY HOLES WERE ORILLEO 


Fic. 3 


These figures show that 19.3 per cent of the holes drilled on technical advice were 
producers as contrasted with 4.4 per cent successful in the case of the holes lo- 
cated without technical advice. Therefore, in 1943, locations based on technical 
recommendations were nearly 4.4 times as successful as those drilled without 
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such advice. In the southern states area (Fig. 2) 5.4 per cent of the exploratory 
holes, located without technical advice, were producers, whereas 18.6 per cent of 
the holes located on technical advice were producers. 

Comparing last year’s figures“ with figures for 1943, we note the following 
conspicuous changes. 

1. There was a considerable increase in the exploratory effort in most parts 
of the country, but in Illinois, Indiana, and Nebraska there was a marked reduc- 
tion both in the number of exploratory holes drilled and in the total depth of 
these holes. 

2. There was a decrease from 5,013 feet to 4,239 feet in the average depth of 
the holes drilled in California. It is noteworthy that last year also California 
showed no increase in average depth of exploratory hole drilled. 

3. On the other hand, deeper drilling is proved by marked increases in the 
average depths of exploratory holes from 3,521 feet to 3,707 feet in Kansas; from 
1,736 feet to 2,071 feet in Western Kentucky; from 6,809 feet to 7,018 feet in 
Louisiana; from 5,276 feet to 6,773 feet in Mississippi; from 3,154 feet to 3,619 
feet in New Mexico; and from 4,309 feet to 4,627 feet in Texas. 

As in the past 2 years we are again submitting herewith special tables relating 
to the following eleven states: Arkansas, California, Illinois, Indiana, Kansas, 
Louisiana, Michigan, Mississippi, New Mexico, Oklahoma, and Texas. In Table 
VI are shown statistics on exploratory holes (previously all listed as wildcats, 
and so called), and in Table VII are statistics on proved reserves in the area of 
these same eleven states. 

In Table VII, under A, are recorded the proved reserves as of January 1 in 
each of the indicated years, and for the eleven-states area under discussion. Under 
B is shown, for each January 1, the net change in estimated proved reserves since 
the preceding January 1, allowing for production during that 12-month period. 
Under C are the new proved reserves which are directly attributable to wildcat 
discoveries made during the year. Under D are the revisions and additions of 
estimated proved reserves in fields already discovered in previous years, these 
revisions and additions having been made on the basis of new information ob- 
tained through development during the year indicated. Under E all the new re- 
serves (C+D) are totalled for each year. 

If, for each year, we divide the newly discovered proved reserves (C, Table 
VID) by the number of exploratory holes drilled in that year, or by the total ex- 
ploratory footage drilled in that year, we shall have a measure of the degree of 
success of exploratory drilling in terms of newly discovered proved reserves (G 
and H, Table VII); and if we divide the total new proved reserves (discoveries 
plus revisions plus extensions: E, Table VII) by the number of exploratory holes 
drilled, or by the total exploratory footage drilled, we shall have a rough measure 


“4 F, H. Lahee, “Wildcat Drilling in 1942,” Bull. Amer. Assoc. Petrol. Geol., Vol. 27, pp. 715-29. 
6 Tbid., p. 721. 


= 
j 
i 
i 
{ 
i 
| 
4 
d 
} 
3 
q 
| 
} 
| 
> 
| 
i 
4 
. 


300} Jad (q) paAoid MaN 
zSo‘6re Lgz‘gLs z1g*1z9 $1£‘g06 00$ 
(q) poaoid MIN 
ajoy yo 300} Jod 
zSg‘gl S11‘ 21 Liz‘1ze Lrg‘ Lit peyeorpul 
Ul ejoy sed 
Poppe poaoid Mau “| 
PIO JO pue 
ooo gto‘ 000‘ 10g‘ 000‘ zgg‘ogz Lee 000‘ £6z *Sog 269 ‘96g pezeorpul 
= SdAlJasa1 paaoid Ul WN 
| jo I ‘uef jo paaolg 
= IIA ATAVL 
Re pure ‘euelpuy ‘stout ‘tddississtpy ‘eueismoy ‘sesueyly ‘sesuey ‘sexay MAN sapnjoul , 
Ry 
Loz‘€zg‘z | | | Lz6‘z | | 609g | LL°06 | 6S £z°6 9 6$°S6 | 116 | 61 LL‘og | | | | 
gst LoL‘ LOS‘6 | | | | GOS‘z | | OLY | Horlg | gs II 61°96 | ofS | 1z SL°1g | 196‘1 | | | 
Liz‘zzz‘6 | tg1‘€zo'z | | | LOS‘z | | z6¥ | $$ ° ° go’96 | | 6z €g°OL | | | | 161 
zo'9 S1o‘git‘g | | | €g°Lg | | | SSE | 16°16 | | II | | s¢ | | | Gof | oF61 
£9°9 | | SzS‘z | | gSz*z | Sg'or | Goz | $1°S6 | g61 | or | | ev 49°9g | | | grz | 
og't Log‘611‘L | | LoS‘z | z£°9g | | | EVE | | LVE | Lov of°z6 | zzS | ev | S6z‘r | €6°L1 | Egz | 
| | | 10°4g | | | GLz | 64°06 | ELH | 12°6 gr | | | og's S$6°fg | | | biz | 
mad | | | | 19D 429 mad | | | 499 mad mad | 429 
suronposg 404D 
NAAATY 40 NI SATOH AMOLVAOTAXY NO SOILSILVIS 
~ 


IA 


| 
q 


LOS Sox | z11‘olz | | Svo'ssr | gS | =| 1810} pur 
ggt ‘zor gor ty SOS‘LL gz OLE‘ | Aig 
£96‘ P61 6s 1L6‘oo1 Le ose*gs gz I 
| 11 | ° | ° | | 6 | z | ° | ° 
fon ° ° So1tz | z 899 I ° ° Aq 
S6g ‘tr ° ° gor‘ tr L ° ° [ood-1adaaqq 
= | 
evs‘ z6z | og tr | 619‘0g | Sz Sgi‘ve | | S6z‘oz | 9 
zog‘ gor LY Sz zgg itv v1 | zSL‘iz £ | SLS‘L1 $ Aig 
1v6‘Ez1 1L6‘1L 61 Lig‘gt 11 z ozl‘z I s}sodjng 
gtr‘ Lgz | lz | | 4 969 | gt [230], 
Re 110‘ 1£z 9s 61 zi | 686‘ gt 
je) Ler‘os gt 000‘ 6z g ° ° ° ° 
a30j00q ‘ON ‘ON | ‘ON | 930400. ‘ON aspjoog | ‘ON 
| d20q 
$1040, 4404 MaN 
‘ ‘ 
i OIHOQ NUALSVY ‘VINVATASNNGg MAN NI NI ONITITAG, AUOLVAOTAXY 
XI ATAVL 
SggtS1Z 19% L£z26‘z z1SSogg‘g Igo‘ sajoq Alp 
ziz‘v I for‘z6 6L gz $19‘96 og 
$389} 
€19'z 1£6*6g €9 g16'zs of 89 food 
009 I foe Sz or £06‘ Sz II 
v os gzS ‘ov gz 16¢‘z9 vs 
‘bz oof Igt LLL‘ Lee gs ers 161 
s}sodzn, 
o6L I ‘6s zi OSL‘ L €1 sexy} 
= Ore’ ez 6 6r9‘Szg 006‘ ov 306‘ gt9 110) 
979‘ 199 SLL‘zSg‘6 gletz lov‘ v1S ‘or Aid 
° ° 6z 6S6'ELz 6z 6S6‘ELz 6z 9} e[[NSIp-sey 
oot‘ 1z ‘1 1gz Ler Gog‘ zoe 
4aquen NT 4aquin NT a3pjooy | 4aqunny a30j004 | NT 
ITA pun TA saqgoy ut AI 7190 ut ITI 7190, 


AO SLIASAY ANV SASSVID Ad CVOI AO STIAA\ AUOLVAOTAXY JO NOILAGTALSIG, 
TIA ATAVL 


; 
{ 
4 | = 
i | 
| 
| 
{ | 
| 
| 
| 
i | 
| ial 
|| 
| 
| 
| 
| 
| } 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
| 
| | 
| 


720 FREDERIC H. LAHEE 


of the degree of success of the exploratory effort (I and J, Table VII). Under G 
and H the measure is short. Under I and J, the measure may be too large or to 
small. In any case, there is an unavoidable error in estimating rate of discovery, 
or degree of success in wildcatting, measured in terms of new reserves; but the 
figures obtainable by these methods, as here described, are a significant index. As 
shown graphically in Figure 3, they reveal a marked drop in the rate of discovery 
from 1937 to 1943, inclusive, and this in spite of a steadily increasing footage 
drilled in exploratory holes and an increasing number of exploratory holes drilled 
each year. However, worthy of note is the fact that an increase in proved reserves 
newly discovered in 1943 resulted from the marked increase in exploratory drill- 
ing during that year. The effects of extending the newly discovered areas of 1943 
should be observed especially in 1944 and 1945. 

Up to this point, in Part III of this paper, the statistics which we have pre- 
sented are analogous to those published in our earlier articles. They relate to the 
several kinds of exploratory wells, all totalled together, and, although in this 
paper we have called these exploratory holes (or wells), in previous years we called 
them ali wildcats. There are, of course, objections that may be raised to this 
system since it fails to discriminate between those holes that are drilled to search 
for new fields, on the one hand, and those which are drilled in fields already dis- 
covered, on the other hand. The fact is that whatever the classification of an 
exploratory test may be, if it is successful it will probably add materially to 
crude oil reserves or to natural gas reserves. Therefore, from this point of view all 
of these groups of exploratory holes merit consideration. 

We are unable now separately to classify new-field wildcats and new-pool 
wildcats of 1943, but we can group these together and list the data for wildcats, 
outposts, and deeper-pool tests. This we have done for the major groups of states 
in Table VIII. Observe that 3,014 of the exploratory holes drilled in 1943 were 
wildcats, whereas 681 were outposts and 148 were deeper-pool tests. In other 
words 78.4 per cent of all the exploratory holes recorded in this paper for 1943 
were of the wildcat class. How much variation there may be in this relation from 
year to year is impossible for us to say since we do not possess the data, but for 
convenience and probably without introducing too serious an error, we might as- 
sume that about 80 per cent would be satisfactory. If this is fair, we may estimate 
that the number of wildcats drilled in 1942, under the same definition as that 
adopted in the present paper, was somewhere near 80 per cent of 3,212 or about 
2,570; which would mean an increase in exploratory drilling of the wildcat, class 
from approximately 2,570 in 1942 to 3,014 in 1943. 

Whether we take the full number of exploratory holes (3,843) drilled in 1943, 
or merely the wildcat group of 3,014, both figures are far below P.A.W.’s urgent 
request for 4,500 in 1943. There is no question that the exploratory effort must be 
still further intensified in 1944. 
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APPENDIX 


Through the kind codperation of Fenton H. Finn, data were received on ex- 
ploratory drilling in New York, Pennsylvania, and eastern Ohio, but too late 
for inclusion in the main body of this paper. This is just as well since data on these 
states, having never been received before, have not been included in our earlier 
articles. For those persons who may be interested, we record these additional 
statistics in Table IX. We wish to point out that all but one of the productive 
(successful) exploratory wells in New York, Pennsylvania, and eastern Ohio, 
were gas wells. Only one, with a depth of 3,514 feet is reported to have produced 
oil, and this was completed as an oil-and-gas producer. 
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DEVELOPMENTS IN APPALACHIAN AREA IN 1943! 


APPALACHIAN GEOLOGICAL SOCIETY? 
Charleston, West Virginia 


ABSTRACT 


New York. The expected increase in wildcat drilling in New York state proved true in wells 
drilled but was utterly disappointing in results obtained. In the Oriskany sand area (southwestern 
New York) 12 wildcat wells were completed during 1943 as against 4 in 1942, but no new gas was 
found. In the Medina gas area of western New York about 29 wells were drilled. Four of these were 
storage wells and of the remaining 25 only 8 were producers. In the oil-producing area of southwestern 
New York approximately 1,500 wells were drilled in secondary-recovery operations and approxi- 
mately 25 dry wells were drilled to shallow depths in an effort to extend old or find new producing 
Devonian sands. 

Shallow oil and Oriskany gas production figures are given. 

The procedure of drilling exploratory wells, both shallow and deep, on a coéperative partner- 
ship basis, continued to expand, and more wildcatting is expected in 1944 as results continue to be 
disappointing and gas reserves are further depleted. 

PENNSYLVANIA. The number of wells completed in the shallow gas territory of western Penn- 
sylvania (Upper Devonian or higher) in 1943 was 15.8 per cent less than in 1942. Of the wells drilled 
for gas, 75 per cent were producers and 25 per cent were dry. The 579 new gas wells had a total initial 
open- “% capacity of 147,282,000 cubic feet per day. No new gas pools of significant size were dis- 
covered. 

Oil development work and production also declined markedly in 1943. Production in the Brad- 
ford field dropped 11.9 per cent, but the production of the field still accounted for 53 per cent of the 
total Pennsylvania-grade oil production of the Appalachian province in 1943. Only 2,118 new wells 
were completed in the field in 1943 as compared with 3,113 in 1942. In the Kane-to-Butler area, in 
which some water-flooding operations and a considerable number of air-repressuring projects are 
under way, thenumber of new wells completed in 1943 was only 392 as compared with 479 in 1942. 
Oil production in Pennsylvania, outside the Bradford field, declined 7.3 per cent during 1943. 

Deep drilling operations in Pennsylvania also were curtailed during 1943. One gas well was com- 
pleted in the southern extension of the Summit pool in Fayette County at the close of the year. Three 
dry holes were completed in this part of the Summit pool in 1943. Two wells in the main part of the 
pool were deepened, but only one produced additional gas in a limestone, probably Upper Silurian in 
age. In the Oriskany sand territory of north-central Pennsylvania two small gas wells and two dry 
holes were completed. Five other deep tests, all dry, were completed in western Pennsylvania during 
1943. One well in eastern Mercer County failed to encounter any sand at the Medina horizon and is 
being deepened to the Trenton. 

Oxn10. 1,018 tests were completed in Ohio during 1943, of which 170 were oil, 455 were gas, and 
393 Or 31 per cent were dry. Development was confined to the Clinton sand and those lying above. 
New producing areas were all small and adjacent to older fields. The average initial production of oil 
was 40 barrels and of gas 915 M.C.F. per well. Due to the price of $1.31 per barrel for Corning-grade 
oil, production declined 90,000 barrels. The greatest oil activity was in the Pennsylvania-grade 
fields, from which oil sold for $2.55 a barrel. Production of this grade was increased by 7,500 barrels. 
Three Clinton gas wells had initial open-flow capacities in excess of 12,000 M.C.F. The largest oil 
well had an initial production of 550 barrels from the Clinton sand. The deepest test was drilled near 
the Ohio River in Olive Township, Meigs County, and reached a total depth of 7,466 feet which was 
582 feet in the Trenton limestone. Development in the state is given by counties in tabular form. 

West VircInIA. In 1943, 489 gas wells, 54 oil wells, 15 combination oil and gas wells, and 132 
dry holes were completed. At least three apparently worthwhile discoveries were made in the shallow 
sands. In the deep sands no discoveries were made, that is, from sands below the top of the “Cornifer- 


1 Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received, 
April 11, 1944. 

2 Contributing authors: “New York,” W. H. Young, Jr., Empire Gas and Fuel Ltd., Wellsville, 
New York; “Pennsylvania,” Charles R. Fettke, Carnegie Institute of Technology, Pittsburgh, 
Pennsylvania; “Ohio,” J. R. Lockett, Ohio Fuel Gas Company, Columbus, Ohio; “West Virginia,” 
J. E. Billingsley, West Virginia Gas Corporation, Charleston, West Virginia; “Kentucky,” Louise 
Barton Freeman, Department of Mines and Minerals, Lexington, Kentucky, and Coleman D. Hunter, 
Kentucky-West Virginia Gas Company, Ashland, Kentucky; “Tennessee,” Kendall E. Born, Ten- 
nessee Division of Geology, Nashville, Tennessee. 
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ous lime.”’ Twenty-four Oriskany sand dry holes were completed: 12 edge dry holes around the Elk- 
Poca and Sandyville fields, and 12 wildcats. Total initial gas volume developed was in excess of 325 
million cubic feet, and initial oil developed was in excess of 656 barrels. 

Kentucky. Oil production in Kentucky during 1943 reached its highest peak since 1930, with a 
production of 7,010,776 barrels—75 per cent coming from western Kentucky. Several new producing 
areas were added to the fields in the western coal basin and some interest was shown during the year 
in testing the Devonian and Silurian formations south and east of the western Kentucky coal basin. 
In Rowan and southern Lewis counties, the Gulf Oil Company drilled 13 dry holes testing the ‘‘Cor- 
niferous” with several penetrating the Brassfield with no results. Menifee, Elliott, and Jackson coun- 
ties were active during the year and increased activity is expected during 1944. 166 wells were 
drilled in the Big Sandy gas field during 1943 for gas. 

TENNESSEE.—Approximately 9,000 barrels of crude oil were produced during 1943 in Tennessee, 
east of the Cincinnati arch. Thirteen wells were spudded during the year; three were drilling on 
December 31, 1943. Of the 10 completions, representing 10,488 feet of hole, 3 were gas wells, only one 
of which has been placed on line. The most active areas were in Scott and Morgan counties. Later 
in the year interest was focused on the northern Cumberland Plateau where some surface work was 
done. This area promises to be the most active in the state in 1944. 


NEw York 


In 1943 wildcat drilling increased markedly in the southwestern part of New 
York state that is devoted to Oriskany gas production. In 1942, 4 wildcats were 
completed and 2 were drilling; in 1943, 12 unsuccessful Oriskany exploratory 
wells were completed and 5 wildcats were either drilling or located at the end of 
the year. These tests have been well distributed over the Oriskany sand produc- 
ing area (Fig. 1 and Table I). 

Several extension wells and inside locations were drilled during the year with 
only three wells saved as commercial producers. One of these, in the City of 
Elmira, was completed in Hamilton shales, just above the Oriskany horizon, 
producing only 52,000 cubic feet per day. The other two were in the yet unpro- 
duced Groton Township field in Tompkins County, and both were small wells. 

The original discovery well of the Woodhull field in Oriskany sand at 3,955 
feet is drilling at 5,075 feet and will test the Medina sand. As this is the first 
Medina test in the southern tier of New York state to be drilled on a well pro- 
nounced Oriskany structure, it is being watched with much interest. 

The Medina gas production area of the state, located around Buffalo, had 
about 30 wells drilled during the year. Four of these wells were drilled for storage 
purposes and of the remaining only about 8 were producers. In this immediate 
area, production from the Medina sand is so spotty that almost any new location 
is a wildcat, even though it be less than 2 miles away from production. The Me- 
dina drilling in 1943 was largely in the area of Ashford Township, Cattaraugus 
County; Pavilion Township. Genesee County; and Boston, Collins and Newstead 
townships, Erie County. K. R. Wilson was drilling a Medina test on his own 
farm at Arcade, southwestern Wyoming County, as the year ended. 

In the oil-producing area of Allegany and Cattaraugus counties, adjoining 
the Pennsylvania line, approximately 1,500 wells were drilled to depths of 1,600 
feet average, in the secondary recovery program of water flooding. In the Alle- 
gany County field alone there were 1,245 completions in 1943 as compared with 
1,262 in 1942. The New York side of the Bradford field had about 250 comple- 
tions. 
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There was a noticeable increase in test drilling outside the limits of actual oil 
production. Many of the independent operators and the larger companies having 
production in the Bradford-Allegany field moved outside known producing limits 
to prospect the many shallow lenticular sands known to have oil or gas showings 
in the Chemung formation (Devonian). Some of these wells were cored and tested, 
but no new secondary recovery or natural production was found. Practically all 
of these tests, about 25 in number, were drilled in Cattaraugus and Allegany 
counties. 

Oil production from the Allegany County field in 1943 averaged 10,602 barrels 
per day as compared with 11,164 barrels per day in 1942. The Cattaraugus 
County side of the Bradford field produced about 3,200 barrels per day in 1943, 
and approximately 3,700 barrels per day: in 1942. 

Oriskany gas production from New York approximated 4,400,000 M.C.F. for 
1943 as compared with almost 5,000,000 M.C.F. for 1942. 

The 1942 trend to codperative drilling of deep gas wells on a share-the-cost, 
share-the-production basis was continued and became more prevalent, spreading 
to the drilling of shallow oil and gas tests. As no new reserves were proved in 
1943, natural gas resources have been further depleted. There was some leasing 
activity localized around wildcats both before and after reflection-seismograph 
work, but no major widespread leasing campaigns took place. All of the seismo- 
graph work was done by one crew. 


PENNSYLVANIA? 
INTRODUCTION 


Drilling activity was curtailed appreciably in the shallow gas territory of 
western Pennsylvania (Upper Devonian or higher) during 1943 and even more so 
in the oil fields. The number of deep tests undertaken was also less than in 1942 
and those completed did not open any new reserves of natural gas. Thus far, no 
commercial oil has been encountered in sands below the Upper Devonian in 
Pennsylvania. 


SHALLOW-SAND DEVELOPMENTS 
GAS 


During 1943, 770 wells were completed in the shallow-sand gas territory of 
western Pennsylvania as compared with 914 in 1942, a decline of 15.8 per cent. 
Of the shallow wells drilled for gas, 75 per cent were producers and 25 per cent 
were dry. The 579 new gas wells had a total initial open-flow capacity of 147,282,- 
ooo cubic feet of gas per day. 

Southwestern Pennsylvania.—Shallow-well completions in southwestern Penn- 
sylvania are shown in Table IA. The 303 new gas wells had a total initial open-flow 


3 Published by permission of the State geologist of Pennsylvania. The writer acknowledges the 
coéperation of F. H. Finn, John T. Galey, and D. T. Secor, who contributed part of the data. 
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capacity of 97,050,000 cubic feet of gas per day. Fifty-two old gas wells were 
i deepened with the results shown in Table IT. 
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A new Big Injun (Mississippian) sand gas pool was opened in Nicholson and 
Springhill townships in the southwestern part of Fayette County. The discovery 
well had an initial open-flow capacity of go0,000 cubic feet of gas per day and 
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TABLE IA 

SHALLOW-WELL COMPLETIONS IN SOUTHWESTERN PENNSYLVANIA IN 1943 j 

Completions Gas Oil Dry 5 

Average Average 4 

County Number | Average | Number | Initial | Average | Wumber| Initial | Average | Number | Average 4 

of Totat of Flow| Total of | Production! Totot of | Tota 

Wells | Debth | wells | M.c.F. | Devth | wells | (Barrels | Debth | wets | Debt 

(Feet) per Day (Feet) per Day) (Feet) (Feet) i 

Allegheny 25 2,668 17 472 2,683 2 5 1,757 6 2,032 4 

Armstrong 2,017 Ior 132 2,922 ° ° ° Io 2,869 
Beaver 5 1,205 ° ° ° 4 I 1,242 I 1,060 
Butler 31 1,616 Ir 28 1,678 1.9 1,586 10. «| 1,579 
Fayette 54 2,383 31 359 2,178 I 40 4,210 22 2,580 
Greene 70 «|. 2,887 44 485 2,909 2 17 1,099 24 2,054 
Indiana 37 3,089 25 143 2,978 ° ° ° 12 3,319 
Lawrence 2 757 ° ° ° ° ° ° 2 757 
Washington 40 2,322 a5” 487 2,375 2 2.25 1,104 7 2,438 
Westmoreland 75 3,152 43 564 2,979 ° ° ° 32 3,385 
Total 450 2,717 303 320 2,742 21 Siz 1,569 | 126 | 2,847 


* Includes 2 gas storage wells. : 
** Includes one intake well for pressure maintenance. 


showed a reservoir pressure of 675 pounds per square inch. Two other wells have 
been completed, one with an initial open-flow capacity of 1,500,000 cubic feet 
per day and the other 1,100,000. The limits of the pool have not been determined. i 
Three wells with initial open-flow capacities in excess of one million cubic feet per 
day were completed in the Big Injun sand field of eastern Greene County in Mo- 
nongahela Township. 
. Other wells with initial open-flow capacities in excess of one million cubic feet 
of gas per day from Upper Devonian sands were located as follows: one each in 
Forward and Patton townships, Allegheny County; one each in Bethel and 
South Bend townships, Armstrong County; one in Washington Township, 


TABLE II 
Gas WELLS DEEPENED IN SHALLOW SANDS IN SOUTHWESTERN PENNSYLVANIA IN 1943 ' 
Successful Dry 
Additional Gas 
County A were ial 
pen Klow 
Walls M.C.F. per day Wells 
Allegheny 6 64 I 
Armstrong II 59 5 
Beaver ° ° ° 
Butler I I 
Fayette I 73 I 
Greene “f 349 2 
Indiana I 9 ° 
Lawrence ° ° ° 
Washington 4 95 6 
Westmoreland 4 208 r 
Total 35 136 17 
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Greene County; one each in Fallowfield and Somerset townships, Washington 
County; three in Bell and one in Hempfield townships, Westmoreland County. 
A considerable number of dry holes were drilled around the margins of the Arm- 
brust gas pool in Hempfield Township, Westmoreland County, opened in the 
Fifth sand (Upper Devonian) in 1941. Two of the new wells completed in the 
pool still showed initial open-flow capacities of 998,000 and 1,500,000 cubic feet 
per day, respectively. 

Northern and central districts—A summary of activities in the shallow-gas 
territory of the northern and central districts during: 1943 is given in Table III. 
The 276 new gas wells had a total initial open-flow capacity of 50,232,000 cubic 


TABLE III 
SHALLOW-WELL COMPLETIONS IN GAs FIELDS OF NORTHERN AND CENTRAL PENNSYLVANIA IN 1943 
Completions Gas Dry 
Average 
County Number Number Initial Number 
Wells Depth was Depth wats Depth 
(Feet) der Day (Feet) (Feet) 
Clarion 69 2,253 57 108 2,187 12 2,566 
Clearfield 9 3,095 5 2,283 2,959 4 3,265 
Crawford I 1,421 I 2 1,421 ° ° 
Elk | 79 2,504 62 124 2,469 17 2,632 
Forest 8 2,249 7 884 2,150 I 2,942 
Jefferson 113 2,870 89 IIo 2,820 24 3,055 
McKean 40 2,316 36 47 2,287 4 23597 
Venango 14 2,023 12 44 1,981 2 2,275 
Warren 8 1,162 7 980 1,214 I 798 
Total 341 2,508 276 182 2,444 65 25777 


feet of gas per day. The large average initial open-flow capacities of the wells in 
Clearfield, Forest, and Warren counties, shown in Table III, are due to the fact 
that the averages in these counties have been distorted by the completion of a 
few exceptionally large wells. 

A small Venango Third Stray sand gas pool was opened in Cherry Grove 
Township in the southwestern corner of Warren County during the latter part of 
1943. Four wells with average initial open-flow capacities of more than a million 
cubic feet per day each have been completed. About 130 acres have been proved. 
The sand ranges in depth from 740 to 780 feet. The reservoir pressure is only 85 
pounds per square inch. 


OIL 


Drilling for oil fell off markedly during 1943. A total of 2,607 new wells, drilled 
mostly in connection with secondary-recovery operations, were completed as 
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compared with 3,727 in 1942, a decline in drilling activities of 29.8 per cent. In 
the Bradford field 2,118 new wells were drilled, about half of which were water in- 
take wells, as compared with 3,113 in 1942, a decline of 32 per cent. Oil production 
in this field, about 86 per cent of whose area lies in Pennsylvania, dropped from 
15,532,473 barrels in 1942 to 13,684,186 barrels in 1943, or 11.9 per cent. The 
field accounted for 53 per cent of the total Pennsylvania-grade crude-oil produc- 
tion of the Appalachian province in 1943. The daily average production in the 
central and southwestern districts of Pennsylvania declined from 10,038 barrels 
in 1942 to 9,304 barrels in 1943, or 7.3 per cent. The total production in 1943 of 
these two districts approximated 3,395,960 barrels, or 13.1 per cent of the total 
Pennsylvania-grade production. 

A well in German Township, western Fayette County, is reported to have had 
an initial production of 40 barrels of oil per day from a sand encountered at a 
depth of 3,492-3,507 feet, probably representing the Speechley of the Upper 
Devonian. The location is outside the present oil-producing territory of western 
Pennsylvania. 

The Forest Oil Corporation of Bradford began an attempt to recover oil from 
the Clintonville pool in southwestern Venango County by water flooding. This 
pool was discovered about 1890 and produces oil from the Venango Second sand. 
Previous water-flooding experiments in this sand have not been successful. Water 
was injected into about 20 specially drilled injection wells on a 5-spot pattern in 
the latter part of 1943. The method will thus be given an extensive test. Spacings 
range between 440 and 600 feet between like wells so that it will be many months 
before the results can be predicted. 

During 1943, the attempt to exploit the First Venango sand in the old Frank- 
lin heavy-oil pool at Franklin, Venango County, by drilling horizontal wells from 
the foot of a shaft was continued. The shaft was sunk successfully through the 
oil sand with a circular chamber 27 feet in diameter and 60 feet high excavated in 
the sand and completely lined with concrete. The sand was notably lacking in gas 
and light hydrocarbons, but even less trouble was encountered from this source 
than had been anticipated. Conventional diamond drills were set up in the cham- 
ber on a platform. Two holes were drilled, diametrically opposite each other, to 
a distance of 2,285 feet and 2,245 feet, respectively. The holes were loaded with 
80 per cent high-velocity gelatine from 500 feet to their ends and shot simultane- 
ously by detonating with Prima cord. On February 1, 1944, they had not yet been 
cleaned out completely. 


DEEP-SAND DEVELOPMENTS 


Summit gas pool, Fayette County—During 1943, new drilling was confined 
entirely to the southern extension of the pool, opened late in 1941. The new work 
is summarized in Table IV. Of the three wells completed, one was dry, one en- 
countered salt water, and one a small flow of gas, not sufficient to make a com- 
mercial well. All three wells passed through faults before reaching the Onondaga. 
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One other well in this part of the pool, which was still drilling at the end of the 
year, gave promise of becoming a commercial producer. Whether the southern 
extension connects with the main Summit pool has not been established thus far. 
There is a gap of 2.6 miles between the southernmost producer in the main pool 
and the northernmost of the two producing wells in the southern extension. 

In the northern or main part of the pool, opened in 1936, two wells, namely, 
Heyn No. 1, the discovery well, and Heyn No. 3, were deepened. In Heyn No. 1 
an additional flow of gas was encountered in a limestone that, it is believed, oc- 
curs in the top part of the Upper Silurian series. Heyn No. 3 well entered the 
drag zone of a reverse fault below the Oriskany and has not yet reached the top 
of the Silurian system. A vertical separation of 850 feet, measured on the base of 
the Oriskany, has occurred in the well. 

Oriskany gas fields of north-central Pennsylvania.—Only four wells were com- 
pleted-in the Oriskany gas fields of north-central Pennsylvania during 1943, as 
shown in Table V. Of the three wells in Potter County, two were small gas wells— 
one in the north part of the Harrison pool and the other at the southwest edge of 
the State Line pool. The third well, a short distance west of the Sharon pool, was 
dry in the Oriskany. The well in Tioga County was located on the north flank of 
the Sabinsville anticline between the Tioga and Sabinsville pools. The well was 
dry in the Oriskany sandstone which was found to be very calcareous. 

Other deep tests —The results of deep drilling during 1943 in western Pennsyl- 
vania outside the producing areas are summarized in Table VI. Of the five wells 
completed, none was successful. The two wells completed in Corydon Township, 
McKean County, represent unsuccessful attempts to locate a stratigraphic trap- 
type gas pool in the Oriskany sandstone which feathers out updip northwest. 
The Davidson well, in the east part of Mercer County, encountered no sand what- 
ever in the interval where the Medina sandstone was expected and very little 
red shale in the interval normally occupied by the Queenston red shale. This is 
the first well in western Pennsylvania in which the Medina sandstone has been 
absent. Wells 17 miles west and 12 miles south, respectively, of the Davidson well 
encountered normal Medina sections. A satisfactory explanation of this excep- 
tional condition at the site of the Davidson well remains to be worked out. 

The two deep wells completed in Westmoreland County during 1943 illustrate 
the complexly faulted conditions encountered in depth along the more prominent 
foreland folds that are superimposed upon the southeast limb of the Allegheny 
synclinorium in western Pennsylvania. The wells were located on the basis of 
careful surface mapping. Both encountered faults whose presence had not been 
revealed by the surface work. The Beck well, located on a prominent dome along 
the Laurel Hill anticline, is 160 feet higher structurally at the surface than another 
well on the same dome 23 miles northeast, and on the top of the Onondaga forma- 
tion it is 1,000 feet lower. The Giffin well, located on a similar dome along the 
Chestnut Ridge anticline, passed through the Tully limestone twice with a ver- 
tical separation of 755 feet. 
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BIBLIOGRAPHY 


Bulletin M 25, Pennsylvania Goelogical Survey, Fourth Series, on the “Oil 
and Gas Geology of the Oil City Quadrangle, Pennsylvania,”’ prepared by Parke 
A. Dickey, R. E. Sherrill, and L. S. Matteson, was the outstanding publication 
relating to the geology of the oil and gas fields of western Pennsylvania to appear 
in 1943. This report of 200 pages covers not only the Oil City Quadrangle but 
discusses at length the geological factors that have had a bearing on the occur- 
rence of oil and gas over the entire Venango district. 


OHIO 


~The price schedule during the year caused a slight decrease in the number of 
oil wells completed in Ohio. One hundred seventy oil wells were drilled and, al- 
though production of Corning grade declined by approximately go,000 barrels, 
that of Pennsylvania grade increased approximately 7,500 barrels. Initial pro- 
duction of oil wells completed during the year totaled 6,610 barrels. 

No large gas fields were discovered in the state. However, 29 small producing 
areas were opened, all of which were adjacent to older production. The total 
initial open-flow capacity of new gas developed was 415,273 M.C.F. 

Development was confined to eastern Ohio in the Clinton and shallow fields. 
There was very little drilling and no new production of consequence in the Tren- 
ton area. 

Fifteen Oriskany gas wells, with an average open-flow capacity of 1,650 
M. C. F., and two dry holes were drilled in a northeast extension of the Cambridge 
gas field in Wheeling and Liberty townships, Guernsey County. 

The largest Clinton gas well was the Stetzer No. 1 in Sec. 2, Wayne Township, 
Muskingum County, with an open flow of 14,000 M. C. F. and a closed pressure 
of 1,160 pounds, which was completed at a depth of 4,031 feet. The N. W. Larson 
No. 1 in Lot 9, Pennfield Township, Lorain County, and the C. L. Bittner No. 2 
in Lot 1, Wellington Township, Lorain County, had open-flow capacities of 
13,500 M. C. F. and 12,470 M. C. F., respectively. Both produce from the Clinton 
sand at approximately 2,400 feet. 

The largest oil well completed was the Johnson No. 1 in the 4th quarter of 
Falls Township, Muskingum County, with an initial production of 550 barrels of 
Pennsylvania-grade oil. Two additional tests on the same farm were dry and a 
north offset was rated at 30 barrels. 

Thirty-three oil wells, 3 gas wells, and 11 dry holes were completed in the 
Pennsylvania-grade oil field producing from the Clinton sand in Clayton Town- 
ship, Perry County. The largest well completed in this field during the year was 
the Adrian No. 1, rated at 270 barrels. One hundred sixty-five wells are now pro- 
ducing in this pool; more than 4,000 acres are proved. 

The deepest dry hole was the wildcat, Longsworth No. 1, drilled by the Sin- 
clair-Prairie Oil Company in Sec. 22, Olive Township, Meigs County. This test 
penetrated the Berea, Oriskany, Newburg, Clinton, and reached the top of the 
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Trenton at 6,884 feet. It was continued to the depth of 7,466 feet, which was 582 
feet in the Trenton limestone. 

Development in Ohio during 1943 is given by counties and sands in the fol- 
lowing tables. All sands above the Berea (basal Mississippian) are grouped as 
shallow. Certain wells which made both oil and gas were classed as oil wells in the 
final summary. 


WELLS COMPLETED IN OHIO IN 1943 
Summary by Counties and Sands 


Gn Initial Oil Initial 

County Sand Wells Open Flow Wells Production Dry Total 

(M.C.F.) (Barrels) 
Ashland Berea I 136 5 7o 3 9 
Clinton 21 9,821 ° ° II 32 
22 10,056 5 7O 14 41 
Athens Shallow 13 7,837 7 45 14 34 
Berea 12 45454 3 *45 19 34 
Clinton 2 807 ° ° 3 5 
27 13,098 10 90 36 73 
Belmont Shallow ° ° ° ° I I 
Berea ° ° ° ° I I 
° ° ° ° 2 2 
Carroll Berea ° ’ ° 4 7 2 6 
Columbiana Berea I 20 I 3 7 9 
Coshocton Clinton 8 3,005 8 271 II 27 
Cuyahoga Newburg I 1,500 ° ° ° I 
Clinton ° ° I 8 2 3 
I 1,500 I 8 2 4 
Fairfield Clinton 5 763 I 12 4 10 
Fulton Traverse 9 1,240 ° ° I 10 
Gallia Shallow I 489 ° ° 2 3 
Berea ° ° ° ° 3 3 
Clinton 4 8,006 ° ° ° 4 
5 8,585 ° ° 5 10 
Guernsey Shallow ° ° I 8 2 3 
Berea iS 142 I 3 2 8 
Oriskany 15 23,219 ° ° 2 17 
Clinton ° ° ° ° 2 2 
20 23,361 , II 8 30 
Hancock Trenton ° ° ° ° I I 
Harrison Shallow ° ° ° ° I I 
Berea ° ° 3 3 ° 3 
° ° 3 3 I 4 
Henry Trenton ° ° 2 4 2 4 
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WELLS COMPLETED IN OHIO IN 1943—Continued 
Summary by Counties and Sands 
Initial Oil Initial 
County Sand Wells Open Flow Wells Production Try Total 
(M.C.F.) (Barrels) 
Hocking Shallow I 50 ° ° ° I 
Rie Berea ° ° ° ° I I 
=T=3 “\ Ohio shale I 60 ° ° ° I 
Clinton 6 9,097 2 58 3 II 
8 9,207 2 58 4 14 
Holmes Berea 4 208 ° ° ° 4 
Newburg I 157 ° ° ° I 
Clinton 21 36,066 I 25 17 39 
26 36,431 I 25 17 44 
Jackson Clinton ° ° ° ° I r 
Jefferson Shallow ° ° I 2 ° I 
Berea ° ° ° ° 5 5 
° ° I 2 5 6 
Knox Berea ° ° ° ° 2 2 
Clinton 5 2,182 5 142 II 21 
5 2,182 5 142 13 23 
Lake Clinton ° ° ° ° I I 
Lawrence Ohio shale I 125 ° ° ° I 
Clinton 3 2,812 ° ° 5 8 
4 2,937 ° ° 5 9 
Licking Berea ° ° 2 32 ° 2 
Clinton 5 585 ° ° 4 9 
5 585 2 32 4 II 
Lorain Clinton 29 86,940 ° ° 24 53 
Mahoning Berea ° ° ° ° I I 
Clinton ° ° ° ° I 
° ° ° ° 2 2 
Medina Berea ° ° I 60 ° I 
Clinton 38 35,488 2 24 14 54 
38 35,488 3 84 14 55 
Meigs Shallow 8 1,526 ° ° 7 15 
Berea 17 3,032 4 52 2 24 | 
Ohio shale I 65 ° ° ° I 
Trenton ° ° ° ° I I 
26 4,623 4 52 Ir 41 
Mercer Trenton ° ° 2 32 2 
Sub-Trenton ° ° ° ° I I S 
° ° 2 32 I 3 & 
Monroe Shallow 2 80 8 392 8 18 
Berea 9 929 I 10 2 12 
II 1,009 9 402 10 30 i 
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WELLS COMPLETED IN OHIO IN 1943—Continued 
Summary by Counties and Sands 
tins Initial Oil Initial 
County Sand Wells Open Flow Well Production Dry Total 
(M.C.F.) (Barrels) 
Morgan Shallow 13 6,751 4 7 8 25 
Berea 25 2256 ° ° 4 29 
Clinton 15 24,217 I 105 13 29 
53 335224 5 112 25 83 
Muskingum Oriskany ° ° I 40 ° I 
Clinton 35 51,983 13 1,411 26 74 
35 51,983 14 1,451 26 75 
Noble Shallow 3 7,034 5 27 10 18 
Berea 16 55244 ° ° 15 31 
Oriskany ° ° ° ° I I 
19 12,278 5 27 26 50 
Perry Berea 8 1,990 3 7 6 17 
Newburg I 400 ° ° Of: I 
Clinton 13 9,043 52 3,627 36 IOI 
22 11, 433 55 3,634 42 119 
Preble Trenton ° ° ° ° I I 
Richland Clinton 7 9,155 ° ° 3 10 
Stark Clinton 25 22,424 ° ° 7 32 
Summit Oriskany 2 437 ° ° 3 5 
Newburg I 586 ° ° I 2 
Clinton 10 3,785 ° ° 5 15 
13 4,808 ° ° 9 22 
Tuscarawas Clinton II 14,192 ° ° 8 19 
Vinton Shallow I 31 ° ° ° I i 
Washington — Shallow 15 3,065 6 16 19 40 , 
Berea 5 163 ° ° 4 9 
20 3,228 6 16 23 49 
Wayne Berea 2 513 ° ° 2 4 
Clinton 13 10,983 ° ° II 24 
15 11,496 ° 13 28 
Wood Trenton ° ° 3 62 2 5 
| Total “pays” 471 415,273 154 6,610 393 1,018 
Less combination oil and gas wells counted twice 16 
Holes actually drilled 1,002 
WEsT VIRGINIA 
i The year 1943 passed in West Virginia with only minor shallow sand discovery 
i and none in the deeper sands, that is, in the Oriskany and below. 
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WELLS COMPLETED IN OHIO IN 1943 


Summary by Sands 
Initial Initial 
Sand bl Open Flow o Production Dry Total 
(M.C.F.) (Barrels) 

Shallow 57 26 , 863 32 407 72 161 
Berea 105 19,087 28 292 82 215 
Ohio shale 3 250 ° ° ° 3 
Traverse 9 1,240 ° ° I 10 
Oriskany 17 23,656 I 40 6 24 
Newburg 4 2,643 ° ° I 5 
Clinton 276 341,534 86 5,683 223 585 
Trenton ° ° 7 98 7 14 
Sub-Trenton _ ° ° ° ° I I 
Total “pays” 471 415,273 154 6,610 393 1,018 
Less combination oil and gas wells counted twice 16 
Holes actually drilled 1,002 


Total wells drilled, as reported by the Department of Mines, along with their 
various classifications, are as follows. These figures are only approximate due to 
tardy reports on wells completed during the final weeks of the year. 


Drilling permits issued 878 
Gas wells completed 489 
Oil wells 54 
Combination oil and gas wells 15 
Dry holes 132 


Completion data in 97 instances did not give the volume of oil and gas devel- 
oped, but total reported new gas volume amounted to 325 million cubic feet, and 
new oil volume amounted to 656 barrels daily. 

Abandonments for 1943 were 290 gas wells and 254 oil wells. 

Oriskany sand developments for the year, insofar as gas production is con- 
cerned, are shown in the following table, the Elk-Poca and Sandyville areas being 
the south and north parts of one field. 


Gas Wells Initial Open Flow 
M.Cu.Ft. 
Elk-Poca 55 167,300 
Sandyville 22 55,498 
Campbells Creek I 516 
Totals 78 223,314 


At year’s end, only 11 wells were drilling in the Oriskany sand fields, this com- 
paring with 55 at the end of 1942, and indicating the end of active drilling opera- 
tions is definitely in sight. Of these operations, one is in the Campbells Creek 
area, 5 are in the Elk-Poca area, and 5 in the Sandyville area. 

It may be of interest to note that, in all, 911 Oriskany sand gas wells have 
been drilled with total initial open-flow volume of 4,942,000,000 cubic feet. 
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Twenty-four Oriskany sand dry holes were completed during the year, spread 
over 12 counties as follows: Kanawha 3, Jackson 6, Wayne 2, Boone 3, Putnam 2, 
Wood 2, and one each in Gilmer, Pleasants, Wirt, Wyoming, McDowell, and 
Raleigh. Of these, 12 were wholly wildcat, the balance being edge dry holes. In 
the shallow sands, that is from the Berea sand upward, there were many edge 
wells and semi-wildcats drilled, but in three instances new discoveries were made, 
which may be of some consequence. 

The Delsie Mellinger Berea sand well near Ogden in Wood County, with 
initial oil volume of about 25 barrels, seems to have opened a new Berea lens in a 
very old area of drilling operations. Gas volumes of more than 2,000 M. cubic feet 
and rock pressure of 700 pounds have been developed since discovery. 

In Wyoming County, two Berea sand gas wells were completed during the 
latter part of the year. One gauged 440 M. and the other 2,475 M. cubic feet, 
both after shot. They are 5 miles apart and the first producers in the general area 
from this sand, but past drilling in the vicinity has indicated very erratic occur- 
rence of porosity, which seems to be the controlling factor as there is little evi- 
dence of structural influence. 

In Wood County, an area of possible Big Injun sand gas production is indi- 


_ cated by the drilling of two wells in an old Cow Run field. The first of these may 


be classed as a pool wildcat, both volume and rock pressure indicating an unde- 
pleted sand area. 

As at the end of 1943, an interesting test is the drilling well in Tucker County, 
which at the depth of 7,979 feet is reported being changed over to rotary. Appar- 


‘ently, the top of the ‘‘Corniferous lime” has not yet been reached, but some 125 


M. cubic feet of gas has been picked up in the shale above. 

In Wood County, two Oriskany sand tests were drilling, the deepest at the 
end of the year being at about 1,800 feet. Aside from these three, no deep tests 
were drilling. 

As concerns the matter of exploratory drilling below the Oriskany level, the 
Newburg horizon was tested five times, these wells being included in the total of 
Oriskany sand dry holes. Three of the tests are located in the northeast corner of 
Boone County, southwest of the Campbells Creek field. Two of these were small 
gas wells in the Newburg, while the third was dry. The other two are located in 
northern Wayne County and both were dry at the Newburg level. However, one 
is a gas well in the Big Six sand but the other was dry in that formation also. 

In two instances, the Clinton horizon was drilled through. One of these tests 
is located in the northeast part of Boone County where the sand was found with 
no gas. The other test is located in northwestern Wayne County, the formation 
appearing only as a few feet of shell, with no indication of gas. Both of these tests 
are included in the total of Oriskany sand dry holes. 

At the end of the year, one well in Jackson County, abandoned in the Oriskany 
sand as a gas well, was being drilled to the Clinton horizon, there being no par- 
ticular geological reason. It will, however, test a possible deeper producing forma- 
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tion in an area of closely held leases and one in which there will shortly be Oris- 
kany sand abandonments. 


KENTUCKY 


During 1943, Kentucky produced more oil than at any time since 1930, the 
total being 7,010,776 barrels as compared with 4,169,163 barrels in 1942. 

Of this total, 5,260,763 barrels were produced from western Kentucky, of 
which 692,359 barrels were from 18 new pools discovered during the year, and 
3,260,765 barrels from the Smith Mills pool discovered in 1942. 

This demonstrates effectively the desire of oil operators in Kentucky to co- 
operate in meeting the increased demands made by the war, regardless of low 
price of crude oil and high price of labor and materials. 


EIGHTEEN NEw Poots DIscOVERED IN WESTERN KENTUCKY, 1943 


Barrels Total 
County Pool Location Daily Barrels 
Aver. Sor 1943 
Daviess Panther 11-N-27 6- 2-43 4 206 18,923 
Henderson Cairo 17-O0-23 6-30-43 I 25 3,075 
Geneva 16-Q-22 12-20-43 4 298 9,240 
Greenbriar 24-O-24 7-14-43 I 28 2,624 
Poole 2, 3,8,9,N-23  6- 2-43 14 334 755520 
14-N-24 
Robard 21, 22-O-23 2-17-43 9 200 70,440 
Zion 25-P-25 2-17-43 I 5 1,183 
McLean N. Livermore 24-M-29 5- 1-43 I 31 3,021 
Ohio Barnett Creek  12-M-31 10-27-43 I 8 241 
Union Chapman 3-0-20 12-29-43 I 17 524 
Hitesville 4-O-21 7- 7-43 9 264 48,498 
24-P-21 
Morganfield 12, 13-O-19 5-19-43 6 247 53,004 
Raleigh 13-0-18 10-27-43 2 55373 
St. Vincent 9, 12-O-20 6-30-43 17 1,669 356,750 
Utley 16-P-21 2-24-43 2 59 18,841 
Webster Clay 23-M-21 9-29-43 2 18 1,671 
East Poole 10-N-23 7-14-43 x 13 2,375 
Pratt 14-N- 24 7-21-43 4 157 24,056 


Several new producing areas were added to the list of fields in the Western 
Kentucky coal basin, in Daviess, Henderson, McLean, Ohio, Union, and Webster 
counties. The Smith Mills pool was enlarged and oil was found in the McClosky 
(Ste. Genevieve) in addition to the Cypress sandstone from which much of the 
earlier oil had been produced. 

There was some interest during the year in testing the Devonian and Silurian 
formations in the area south and east of the Western Kentucky coal basin. In the 
fall of 1943 a 15-to 20-barrel well was drilled in Allen County and two more wells 
are now being drilled. The production was obtained from within a few feet of the 
base of the Chattanooga black shale, probably in the upper Silurian. 


EASTERN KENTUCKY 


In the summer of 1943 the Gulf Oil Company, with approximately 70,000 
acres under lease in Rowan and southern Lewis counties, drilled 13 wells for the 
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purpose of testing the so-called ‘‘Corniferous” (Niagaran dolomites and dolomitic 
sandstones) in a position on the Cincinnati arch similar to that occupied by the 
Big Sinking pool on the south. No oil was found other than showings in most of 
the wells. Several were drilled through the Brassfield to see whether or not this 
formation, which is commonly saturated at the outcrop, might produce down- 
dip. The percentage of sand to dolomite and the thickness of the formation varied 
very little in the entire area tested. 

The redevelopment of the old Mariba-Denniston and Ragland oil fields of 
Menifee County, which was begun in 1942, became important in August, 1943, 
when production was increased from 75 barrels to 1,500 barrels per month. This 
is heavy black oil only good for diesel and fuel oils. War conditions have made it 
profitable for the refineries to handle such oil. There will probably be an increase 
in production from this area during 1944 as the limits of the field are not yet 
known. 

When the deep Knox test was drilled in Elliott County, on the Burkes dome, 
a zone capable of producing 23 barrels of oil was encountered in the Weir sand. 
The drillers acquired this well and drilled another to the Weir about 100 feet from 
it. They shot this well, which is ordinarily the key to Weir production, and it is 
now producing naturally 25-30 barrels per day. Four other wells and two dry 
holes have been drilled since. The four producing wells are now making 8-15 
barrels per day. During the next year there will undoubtedly be an extensive de- 
velopment program because in the last 5 or 6 months more than 80 per cent of the 
leases available has been acquired by minor and major operators. This area is on 
the same Paint Creek uplift on which are located the Magoffin and Johnson 
counties fields which have produced oil since 1918. It has yet to be proved whether 
the fault on the north, which has 62 feet of displacement, will have any effect 
upon production. Many operators think production will be encountered on the 
north side of the fault as well as on the downthrown side. However, no wells have 
yet been drilled north of the fault. 

In Jackson County, the area downdip from the gas field is being tested for oil 
and is being watched with great interest. At the end of 1943, five wells had been 
drilled, three of them oil wells capable of producing 50-75 barrels per day. This 
oil is produced from the thinning Niagaran dolomites (‘‘Corniferous”). The area 
is being further developed and it is probable that Jackson County and Elliott 
County will be outstanding for new activity in eastern Kentucky next year. 

In the Big Sandy gas field of Floyd, Magoffin, Pike, Knott, and Martin 
counties, 166 wells were drilled for gas during 1943, making a total for these five 
counties of 3,196 wells. These produce from the following formations. 


Per Cent Formation 
6.8 Salt sands—Pennsylvanian 
11.2 Maxon sand—Mauch Chunk 
6.7 “Big Lime”—Mississippian 
61.9 Black shale—Devonian 


Big Injun, Berea and “Big 6” 


3.0 
10.4 are dry holes 
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In the following counties, gas wells were drilled as listed. 


County Wells 
Johnson 8 
Clay 4 
Knox 2 
Wolfe 8 
Jackson 7 


At present there are 97 strings of tools drilling for gas and it is estimated that 
200 gas wells will possibly be drilled during 1944. 


TENNESSEE East OF CINCINNATI ARCH! 


Approximately 8,200 barrels of oil was produced east of the Cincinnati arch 
in Tennessee during 1943. This is a slight decrease from the preceding year and 
the lowest since 1934. Approximately 7,200 barrels came from the Mississippian 
limestone pools in Scott and Morgan counties. Six wells in Clay, Fentress, and 
Pickett counties, pumped intermittently, produced about 1,000 barrels. 

Natural gas was marketed from wells in Morgan and Fentress counties for 
consumption in the Sunbright and Jamestown areas, respectively. The Morgan 
County production was about 10,000,000 cubic feet and approximately 8,000,000 
cubic feet was produced from the Jamestown gas field from six wells. 

Twelve wells were spudded during the year; three were drilling on December 
31, 1943. Of the nine completions, representing 8,099 feet of hole, three were gas 
wells, only one of which has been placed on the line. The most active areas were 
in Scott and Fentress counties. 

Late in the year, interest was focused on the Northern Cumberland Plateau 
where some surface work was done. This area will probably be the most active in 
the state in 1944. 


1 Published with permission of the State geologist. 
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DEVELOPMENTS IN CALIFORNIA IN 1943} 


ALBERT I. GREGERSEN? anp WILLIAM W. PORTER, II* 
Los Angeles, California 
ABSTRACT 


A new high drilling record of 1,429 wells was reached in 1943. One hundred eighty-five wildcat 
wells were drilled, resulting in 21 new field discoveries. Eighty-six other exploratory wells resulted in 
27 new pools and extensions. A disproportionately small reserve was added. Drilling of development 
wells increased more than 100 per cent over 1942, resulting in a new high record of 1,163 oil wells put 
on production. The total production of 283,662,445 barrels of oil gave a daily average of 777,166 bar- 
rels, a war production increase of 24 per cent over 1941. Exploration activity and wildcat drilling 
showed a marked upturn. 


INTRODUCTION 


During 1943 wildcat drilling led to the discovery of 14 new oil fields: Huron 
(Burrel), Lanare, Pleasant Valley, Enas, McClung, Sharktooth, Tejon, Southeast 
Greeley, Elberta, Oakridge (Elkins), East Strand, Sterry, Raisin City, and New- 
port. The 7 new gas fields discovered are Gill Ranch, Lodi, Thornton, Moffat, 
Herminghaus, Ord Bend, and Colusa. Ten of the discoveries were made as the 
result of surface and subsurface geology and 11 as the result of geophysical ex- 
ploration in connection with geological study. Of the latter, 7 were gas fields. 

Practically all of the oil exploration took place in the south half of the state 
where there are producing fields. This was essentially a “combing over” operation 
to find additional fields in the known oil districts. Far less prospecting had been 
done in the north part of the state where geophysical discoveries were high in 
1943 and where gas only was discovered. In this newer area exploration is a 
“cream skimming” operation for the type of structural traps which probably 
would already have been found had the area been subjected to as intensive pros- 
specting as had the south part of the state. 

The 1943 figures of 21 discoveries out of 185 wildcats and a success factor of 
11.3 per cent are comparable with the 1942 figures of 136 wildcat wells, 7 dis- 
coveries, and 5.2 per cent success. Other exploratory efforts seeking new pools 
and extensions resulted in 86 wells, 28 discoveries, and 32.6 per cent success in 
1943 compared with 59 wells, 10 discoveries, and 16.9 per cent success in 1942. 
Total exploratory footage in 1943 was 1,203,274 feet, of which 798,384 was wild- 
cat footage. In 1942 the total exploratory footage was 903,364, of which wildcat- 
ting accounted for 613,595 feet. 

In the foregoing classifications “other exploratory effort” includes wells oft- 
times referred to as extensions, new-pool tests (deep, shallow, or adjacent), and 
others in which an exploratory risk existed at the time of drilling. It is impractical 

1 Presented before the Association at Dallas, March 22-23, 1944. Manuscript received, March 6, 
1944. Published with permission of the Petroleum Administration for War. 


2 District geologist, Petroleum Administration for War, 855 Subway Terminal Building, 417 
South Hill Street. 


3 Consulting geologist, 244 South Gramercy Place. 
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to sub-classify this group because of lack of agreement on specific definitions by 
qualified men even when information is adequate. Inability to sub-classify is 
particularly difficult in case of dry holes where we do not know just what it 
was the operator did not find. However, the successful results of ‘‘other explora- 
tory wells” have been placed under the heading of ‘“Other Exploratory Discover- 
ies’ in keeping with the Pacific Section committee’s suggestions of a classification 
of ‘Exploratory Discoveries” for California. Pools” and ‘Extensions’ 
have been indicated by the use of asterisks. 

The entire indicated maximum oil reserve resulting from the 1943 exploratory 
efforts amounted to only 22 per cent of the 1943 oil production. However, the 
fact that a number of fault and stratigraphic-trap oil accumulations were found 
is an indication of the high caliber of scientific talent and management codpera- 
tion which was involved. 

Increased exploration in two outlying Tertiary marine basins, western Oregon 
and Washington, and the Imperial Valley, both of which have remained rela- 
tively unexplored to date, may lead to discoveries in the future. 


DEVELOPMENT 


In 1943 the total number of wells drilled reached a new high record of 1,429, 
of which 223 were dry exploratory wells and 1,163 were placed on production as 
oil wells. Several gas discovery wells were shut in awaiting connections. The re- 
mainder were field-well failures and some shut-in high gas-oil-ratio wells. The 
total figure of 1,429 is comparable with 765 in 1942. 

During 1943, 1,163 wells were completed as oil producers, comparable with 
569 in 1942—an increase of more than roo per cent. The average daily production 
for 1943 was 777,166 barrels per day compared with 677,073 barrels per day in 
1942 and 627,645 barrels per day in 1941. Production during 1943 therefore rep- 
resents an increase over 1941 of 24 per cent due to war production. It is signifi- 
cant that though the number of oil wells completed declined from 941 in 1941 to 
569 in 1942, the production in 1942 nevertheless increased as indicated. 

The daily average production rate reached 791,412 barrels per day in the last 
month of 1943, and the rate was well over 800,000 barrels per day in the first 
quarter of 1944. Total production for the year 1943 was 283,662,445 barrels. 

At the end of 1943 there were 21,192 effective wells in California, a few of 
which were shut in. 

The average net natural gas production for 1942 was 1,151,269 M. C. F. per 
day compared with 1,302,574 M. C. F. during 1943. The daily increase is roughly 
equivalent to 25,000 barrels per day of oil on an approximate B.t.u. conversion 
basis. 

FIELDS DISCOVERED 


Although the number of discoveries was the highest in several years, the 
amount of oil discovered was disappointingly small. However, many of the dis- 
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coveries have a significance unpredictable at this date, and some are more impor- 
tant, as probably pointing the way to large reserves, than they are for themselves 
intrinsically. They all at least show tangible results of the vigorous geological 
imagination which is now necessary to find new fields anywhere, and they also 
show results, just as tangible, of the recognition by management of the modern 
problem of finding oil. Many of these fields, as well as others of the larger fields in 
California, such as East Coalinga, would never have been drilled by what has 
been termed ‘‘the contour-minded executive” of the past. Many geologists who 
have been students of peculiar stratigraphic and structural conditions appertain- 
ing to more recent discoveries in California are of the opinion that important 
reserves measured in billions of barrels are yet to be found by aggressive effort 
such as that of 1943 of prosecuting the search for stratigraphic and mild struc- 
tural oil traps. The outstanding incentive for such search, of course, is the East 
Coalinga field. 

The most important discovery of the year was the Pleasant Valley field. This 
discovery by the Standard Oil Company, a couple of miles southeast of East 
Coalinga, is believed by many to be the most important of the year as a concrete 
addition to immediate reserves. It seems the most likely to develop into a major 
field. After drilling through the top of the Temblor at 6,065 feet, Felix silt at 
7,120 feet, Kreyenhagen at 7,390 feet, Green sand at 8,557 feet, Grit bed at 8,565 
feet, and Gray Gatchell sand at 8,575 feet, the discovery well P. V. F. No. 82—29F, 
from 8,724-8,942 feet, penetrated the white kaolinitic impervious permeability 
barrier cross-cutting the Gatchell sand, and found oil sand between 8,942 and 
9,141 feet. With bottom at 9,151 feet and 7-inch cemented at 8,942 feet, the well 
was completed, February 17, 1943, producing 819 barrels of 28.3° oil daily 
on a 63 hour test, cutting 1.9 per cent. There thus seems to be indicated an area 
of Eocene production generally comparable with the East Coalinga type of pro- 
duction, but with a thinner oil sand and less permeability. The Standard’s sec- 
ond well, 28-21F, was completed in August, producing 800 barrels daily. It set- 
tled to 507 barrels daily, clean, through 11/64-inch bean. By the end of 1943 six 
producers had been completed. 


IMPORTANT WILDCAT 


The wildcat well drilled in Ventura County by R. S. Lytle et al. may have a 
significance far in excess of that of the production discovered. 

The well, Elkins No. 1, which drilled through the Oak Ridge overthrust be- 
tween Grimes Canyon and Shiells Canyon, is of minor importance as a well, but 
of great significance as an important locale for exploration. The well started in 
Oligocene Sespe redbeds, but drilled through the thrust fault plane at about 
4,625 feet into lower Miocene, and then proceeded down in depth but up the sec- 
tion across another fault into Pliocene at about 5,220 feet and stopped in Pliocene 
at 5,673 feet. Plugged to 4,914 feet, with 9-inch pipe cemented at 4,808 feet, the 
well produced Miocene oil of 29.6°, flowing by heads at about 104-116 barrels 
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daily rate. Several months later, production declined to about 45 barrels daily. 
The well establishes the presence of oil beneath the Oak Ridge overthrust zone 
in the prolific Miocene and Pliocene rocks of the Ventura Basin. 


IMPORTANT NEW POOLS AND EXTENSIONS 


The fact that more than half of the new reserves added as the result of ex- 
ploration in 1943 came from extensions and discoveries of new pools in old fields 
indicates that the already discovered oil fields of the state are still an important 
source of new oil. The discoveries of these types came about primarily as the result 
of application of subsurface geology, and new oil reserves so found are the result 
of exploration and not routine drilling or revisions. The finding of more than half 
of the 1943 reserves associated with old fields shows conclusively that geological 
study should be actively prosecuted throughout the entire development period of 
California oil fields. Too often in the past has geology been neglected and valuable 
geological information overlooked during the development stage. If this were not 
true, it is unlikely that new pools of up to 100,000-barrel-per-acre magnitude 
could still be found at drilling depths which have been attainable for more than 
30 years and after more than 2,500 wells had been drilled in the field more than 
40 years after discovery. Such discoveries were made in 1943. 

Many companies have already recognized the significance of these facts and 
have for a number of years been carrying on geological study in conjunction with 
field development programs. 

It is recognized that some exploratory drilling was postponed where drilling 
obligations were fulfilled by existing wells, although the operator may have or- 
ganized sufficient data for exploratory drilling but had no incentive to find more 
oil on his firmly held properties during the pre-war curtailment period. Further- 
more, the results of geological information and study within fields may be re- 
flected in several deals whereby undeveloped rights to producing properties have 
been acquired. 

EXPLORATORY METHODS AND RESULTS 


During 1943 ten of the 21 fields discovered were located by geophysical 
prospecting of which nine were seismograph plays and one a combined gravimeter 
and seismograph prospect. Next in importance as an exploratory method was sub- 
surface geology with eight new field discoveries. Two new field discoveries re- 
sulted from a combination of surface and subsurface geology and the one remain- 
ing discovery can be attributed to a combination of subsurface geology and the 
seismograph. No prospect located on surface geology alone proved productive 
during 1943. 

Not only did the seismograph locate the largest percentage of new fields, but 
the percentage of success on seismograph plays was high, 27 per cent of those 
wildcats drilled on such prospects being successful. The reason for this lies in the 
fact that a large part of the seismograph prospecting was done in the northern 
San Joaquin Valley and in the Sacramento Valley where relatively little seismo- 
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graph prospecting had been done until recently and where the area was therefore 
relatively virgin. 

The percentage of success of wildcats drilled on prospects located by sub- 
surface geology was next in order, being 18.2 per cent. Most of these were drilled 
in areas which had already been subjected to considerable wildcatting in view of 
which this percentage of success is considered good. Indications are that sub- 
surface geology will continue to be very important in locating wildcat prospects in 
California. 

In addition to the 21 discoveries by drilling, one small new field, East Mc- 
Clung, was discovered by gun perforating in a well abandoned in 1939. This dis- 
covery by the Superior Oil Company in well K.C.L.-12, Sec. 3, T. 30S., R. 26 E., 
resulted from operations which shortly followed the Continental Oil Company’s 
discovery of the near-by McClung field. 

Seismic and gravimeter prospecting was maintained at a high level of ac- 
tivity during 1943. At the beginning of the year 21 seismic parties and 7 gravity 
parties were operating in California. At the end of the year there were 18 seismic 
and 9g gravity crews. The magnetometer, soil analysis, and core drilling contrib- 
uted a relatively small part to the exploratory activity during the year. 

The United States Geological Survey started an extensive program in Cali- 
fornia after the middle of the year to make regional stratigraphic studies which 
will aid those engaged in the exploration for additional oil and gas reserves. Fur- 
thermore, these stratigraphic studies are being carried on within important 
producing areas where there is yet a deficiency of stratigraphic understanding. 
This work which is being carried on by a staff of competent geologists comple- 
ments that done by the industry and will be of great value. 

The Survey plans to make the results available in preliminary form as soon as 
possible. 

STRATIGRAPHY 


In 1943 the State of California, Department of Natural Resources, Division 
of Mines, published Bulletin 118, “Geologic Formations and Economic Develop- 
ment of the Oil and Gas Fields of California.” This is a publication of the Geo- 
logic Branch and was prepared under the direction of Olaf P. Jenkins, chief 
geologist, who secured the codperation of 126 petroleum geologists and engineers 
who contributed various chapters. This volume includes stratigraphic sections of 
most of the oil and gas areas of the state and several chapters which describe 
and correlate the oil- and gas-producing zones and associated sedimentary rocks 
of the state. This bulletin will make possible a far more consistent and accurate 
description and correlation of all matters of stratigraphy which — be en- 
countered in future California development. 


TREND IN EXPLORATION 


During 1943 perhaps the most important development was a marked increase 
of exploratory drilling in the northern San Joaquin Valley and the Sacramento 
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Valley. Not only did the demand for dry gas increase tremendously, thereby in- 
creasing interest in prospecting for gas in this area, but also this area was until 
recently one of those few remaining relatively unexplored in California. This 
prospective region has now been well covered in a reconnaissance fashion, and 
additional geophysical work will consist largely of refined detail work, as is now 
the case in a large part of the prospective regions in and around producing sedi- 
mentary basins. 

Toward the end of the year several operators were carrying on both surface 
geology and seismic work in the Imperial Valley in the extreme south part of the 
state northwest from the head of the Gulf of California. Several wildcats were 
planned there at the end of the year, and in 1944 this area may become very 
active. 

Exploratory activity has increased in Oregon and Washington. Two wildcats 
have been drilled by responsible operators in 1943 and more exploratory activity 
is under way in this area which is one of the few remaining relatively unexplored 
Tertiary marine basins on the Pacific Coast of the United States. 


CALIFORNIA DISCOVERY STATISTICS—t1042 
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75° 
RESULTS OF EXPLORATORY DRILLING.—TABLE I, Dry HOLEs 
Dry Hotes 
No. of Holes Drilled Footage Driiled Average Depth 
Exploration Method used to locate 
wiipcaT Prospect 1942 1943 Change 1942 1043 Change 1942 1943 Change 
Surface Geology 37 38 2 145,044 161,882 _ 16,838 3,920 4,260 340 
Subsurface Geology 32 36 4 113,804 127,749 13,045 3,550 3,550 ° 
Subsurface and Surface Geology 9 16 7 51,789 60,578 8,780 5,750 3,785 —1,965 
Total Geology 78 90 12 310,637 350,209 39,572 3,980 3,890 
Seismograph 23 27 4 162,174 164,326 2,152 7,050 6,085 —965 
Seismograph and Subsurface Geology 2 6 4 18,075 45,385 27,310 9,035 7,565 —1,470 
Seismograph and Surface Geology ° 2 2 © 11,072 11,072 © §,835 5§5585 
Random Drilling 24 40 16 57,167 112,666 55,490 2,380 2,815 435 
Core Drilling 2 ° —2 14,312 © —14,312 7,155 ° 
Total—Wildcat 129 165 36 562,365 683,658 121,203 4,359 4,140 —219 
Dry Hoes OTHER THAN WILDCATS 
Total—Exploratory 
OTHER THAN WILDCATS 49 58 8 216,628 265,563 48,035 4,421 4,579 158 
GRAND TOTAL—Exploratory Wells 178 223 45 778,903 949,221 170,138 4,376 4,256 —120 


REsuULTS OF ExpLorATORY II, DISCOVERIES 
DIscovERIES 


Exploration Method used to locate No. of Holes Drilled Footage Drilled Average Depth 
witpcaT Prospect 

1942 1043 Change 1942 1043 Change 1042 1043 Change 

Surface Geology 2 ° -—2 11,871 o —11,871 5,935 © —5,935 
Subsurface Geology ° 8 8 © 32,846 32,846 © 4,105 4,105 
Subsurface and Surface Geology ° 2 2 ° 8,826 8,826 © 4,413 4,413 
Total Geology 2 BX) 8 11,871 41,672 29,801 5,935 4,167 1,295 
Seismograph 2 10 8 15,221 64,703 409,482 7,610 6,470 —1,140 
and Subsurface Geology 2 I 798 8.351 10,8990 82351 —2'548 
Seismograph and Surface Geology ° ° ° ° ° ° ° ° ° 
Random Drilling ° ° ° ° ° ° ° ° ° 
Core Drilling I ° -I 2,340 © —2,340 2,340 © —2,340 
Total—Wildcat 7 21 14 51,230 114,726 63,406 7:319 5,460 —1,859 


DISCOVERIES OTHER THAN WILDCATS 
10 28 18 73,14 139,327 64,186 7,314 4,905 —2,409 


Total—Exploratory 
OTHER THAN WILDCATS 


124,371 254,053 127,682 7,316 5,185 —2,131 


GRAND TOTAL—Exploratory Wells 17 49 32 
RESULTS OF ExpLoRATORY DRILLING.—TABLE III, Torats 
Wiutpcat WELLs (Total) DIscovERY PERCENTAGE 
Exploration Method used to locate Footage Drilled No. of Holes Drilled Footage No. of Holes 
witpcat Prospect 

1942 1943 Change 1942 1043 Change 1042 1043 19042 1043 
Surface Geology 156,015 161,882 4,967 39 38 —-I 7.5 0.0 5.1 ° 
Subsurface Geology 113,804 160,595 406,791 32 44 12 0.0 20.5 o 18.2 
Subsurface and Surface Geology 51,789 69,404 17,615 9 18 9 0.0 12.7 © 3N.2 
Total Geology 322,508 391,881 69,373 80 100 20 3-7 10.6 2.5 10.0 
Seismograph 177,395 228,939 51,544 25 37 12 8.6 28.3 8.0 27.0 
Seismograph and Subsurface Geology 39,873 53,736 13,863 4 7 3 54-5 15-5 50.0 14.3 
Seismograph and Surface Geology © 11,072 42,072 ° 2 2 ° ° ° ° 
Random Drilling 57,167 112,666 55,499 24 40 16 ° ° ° ° 
Core Drilling 16,652 o —16,652 3 o.|[6-3 14.1 ° 2.5 ° 
Total—Wildcat 613,595 798,384 184,609 136 6.186 5° 8.4 14.4 


Totat Exploratory OTHER THAN WILDCATS 


Total—Exploratory 
OTHER 59 86 27 25.2 34-4 16.9 32.6 


THAN WILDCATS 289,769 404,890 113,121 
GRAND TOTAL—Exploratory Wells 903,364 1,203,274 297,820 195 272 17 


Note: All changes above are increases unless indicated by a minus =. 
Tables I, II, and III prepared for the Petroleum Administration for War by A. I. Gregersen, 


All figures refer to California except one dry wildcat drilled in Arizona, 
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| DEVELOPMENTS IN EASTERN INTERIOR BASIN IN 1943! 


ALFRED H. BELL? 
Urbana, Illinois 


ABSTRACT 


Drilling in the Eastern Interior basin declined slightly in 1943 and production of oil declined 
20 per cent. There were no major discoveries and little deep exploratory drilling. Prospects for 1944 
are for a continued decline of drilling activity unless there is a major discovery, a price rise, or a 
relaxation of well spacing restrictions accompanied by an adequate supply of materials and man- 
power. 
INTRODUCTION 


Drilling in the Eastern Interior basin in 1943 continued at nearly the same 
rate as in 1942. Forty-nine new pools were discovered, all of them small, and the 
new reserves found amount to only a fraction of the basin’s 1943 production of 
94,528,000 barrels. The production was 6.3 per cent of the total for the United 
| States. 
The Eastern Interior basin (Fig. 1) comprises about four-fifths of Illinois plus 
the adjoining parts of Indiana and Kentucky and has a total area of approxi- 
i mately 50,000 square miles. Oil production is largely confined to the south half of 


the basin. 
DEVELOPMENT 


Nearly as many wells were drilled for oil and gas in the Eastern Interior basin 
in 1943 as in 1942, or a total of 2,473 as compared with 2,518, which is a decline 
of less than 2 per cent. The following table shows the distribution by states. 


\ Number of Completed Wells 
i 1942 1943 
2,518 2,473 


The total oil production from the Eastern Interior basin in 1943 amounted to _ 
94,528,000 barrels as compared with 117,671,000 barrels in 1942, a decline of 20 
per cent. Illinois produced 82,260,000 barrels, of which it is estimated that ap- 
proximately 91 per cent came from Mississippian strata, four per cent each from 
Pennsylvanian and Devonian strata, and one per cent from Ordovician strata. 7 
This represents a decline of 23 per cent from the 1942 production of 106,590,000 3 

. barrels. 

Production in Kentucky west of the Cincinnati arch increased from 4,273,616 
barrels in 1942 to approximately 7 million barrels in 1943, an increase of 64 per 
cent. In Southwestern Indiana production decreased from 6,641,000 barrels in 
1942 to 5,273,000 barrels in 1943, a decline of 21 per cent. 


1 Published with the permission of the chief of the Illinois Geological Survey, Urbana. Read by 
title before the Association at Dallas, March 21-23, 1944. Manuscript received, April 4, 1944. 


i 2 Geologist and head, Oil and Gas Division, Illinois State Geological Survey. 
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Fic. 1.—Map of Eastern Interior basin showing new oil pools 
discovered in 1943. For list of pools see Table I. 
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The distribution of 1943 wildcat drilling with respect to the Illinois basin 
(central deep part of Eastern Interior basin) was similar to that in 1942; that is, 
the great majority of the discovery wells were drilled in the deep part of the 
basin. 


NEW FIELDS DISCOVERED 


As shown in Table I, 49 new oil pools were discovered in 1943 in the Eastern 
Interior basin of which 28 are in Illinois, 5 are in Indiana and 16 are in Kentucky. 
The most noteworthy of these as indicated by the number of wells producing at 
the end of the year are: Calvin North, White County, Illinois, with 23 wells, total 
production to end of 1943, was 128,000 barrels; Maple grove, Edwards County, 
Illinois, with 14 wells, total production to end of 1943 was 46,000 barrels; North 
Owensville, Gibson County, Indiana, with 9 wells; St. Vincent, Union County, 
Kentucky, 18 wells; Hitesville, Union County, Kentucky, 10 wells; and Poole, 
Henderson County, Kentucky, 13 wells. 

The Marine pool, Madison County, Illinois, the discovery well for which was 
completed July 20, 1943, is of special interest because it is a new Silurian lime- 
stone pool located about 40 miles west of the Illinois basin. It is the second Silu- 
rian limestone oil pool to be discovered recently in Illinois. The Marine pool was 
discovered by a seismograph survey. At the end of 1943 there were four producing 
wells in the pool and a proved area of 200 acres. A preliminary study of well data 
indicates a dome in the Devonian-Silurian strata having possibly 40 or 50 feet of 
closure, roughly circular in outline, and occupying an area somewhat more than 
one square mile. Average depth to the top of the Silurian limestone is approxi- 
mately 1,730 feet. The producing zone consists of porous dolomitic limestone con- 
taining many corals typical of Niagaran reef rock. Overlying the Silurian lime- 
stone is approximately 20 feet of Devonian limestone. Initial productions of the 
better wells are from 200 to 300 barrels. 


ILLINOIS 


New producing formations.—Additional producing formations discovered in 
Illinois oil pools in 1943 numbered 51, of which 13 are deeper than the previous 
producing zone or zones and 38 are shallower. Of the 51 discoveries of additional 
producing formations, 4 were Pennsylvanian, 25 Upper Mississippian (Chester 
series), 21 Lower Mississippian (Iowa series), and 1 Devonian. The first discovery 
of oil production in the Silurian in Illinois was the Mt. Auburn pool, Christian 
County (Table I, line 21). There were no discoveries of Ordovician or deeper 
production during 1943. 

Extensions.—Extensions to pools discovered by outpost wells ({ mile to 2 
miles from nearest production) in 1943 in the Eastern Interior basin number 69, 
of which 66 are in Illinois, 1 is in Indiana, and 2 are in Kentucky. Because of 
their number and close spacing, they are not shown on the map. Of the 66 pool 
extensions in Illinois, 63 are in 10 counties in the Illinois basin (which is outlined 
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TABLE II 
Important Dry TEsTs IN 1943 

Total Depth Date 

County Location Company and Farm Depth P tno to Top Com- 

(Feet) (Feet) pleted 
1 Bond 29-5N-4W Aetna Oil—M. Spengel 1 3,000 “Trenton” 2,041 7-27-43 
2 Bond 14-6N-2W E. Burgard—Klaus 1 2,460 Devonian 2,425 3- 2-43 
3 Champaign 1-22N-7E__—R. F. G. Drlg.— Reynolds 3 324 ~— Silurian 6- 1-43 
4 Christian 26-15N-2W Wainright—Bernard 1 2,000 Devonian 1,926 8-31-43 
5 Clinton 7-18-sW Smokey Oil—J. Friedrich 1 2,741 “Trenton” 2,698 1-26-43 
6 Clinton 3-2N-4W Eason Oil—Schuette 1 3,171 ‘Trenton” 3,102 3- 2-43 
7 Clinton 15-1N-4W Derby Oil—Conrad Houkap 1 3,287. “Trenton” 35249 3- 9-43 
8 Clinton 22-1N-2W Wiser Oil—M. Wessel 1 2,815 Devonian 2,700 7- 6-43 
9 Clinton 22-2N-1W Black and Pearson—H. Kluth 1 3,028 Devonian 2,916 7-13-43 
to Clinton 29-3N-2W P. Mosebach—M. B. Skidmore 1 2,679 Devonian 2,571 Q- 7-43 
11 Coles 35-14N-7E Continental—Minno Daily 1 3,172 Devonian 2,940 6-29-43 
12 Crawford 11-8N-12W pe Oil (Powers-Krohn)—Boyer 1 2,809 Devonian 2,590 12- 7-43 
13 Douglas 3I-1sN-10E_ S. J. Burkett—W. L. Worley 1 1,216 Silurian 1,178 8-17-43 
14 Edgar! 1-13N-14W Tom Poppasetal—J. O. Halland 1 2,212. “Trenton” 2,165 6-22-43 

15 Fayette 28-9N-1E Northern Ordnance, Inc.—M. O’Con- 

ner 1-D 3,140 Devonian 2,987 4-20-43 
16 Ford 19-24N-7E Nelson, Urp, Stroh—J. Urp 1 3,955 Eau Claire 3,805 7-20-43 
17 Ford 1-28N-9E A.C. Murray—Paulsen 1 720 Trenton”’ 690 I- ‘4-44 
18 Fulton 17-6N-1E J. L. Smith—Bradley 1 1,130 ©St. Peter 1,116 8- 3-43 
19 Greene 30-11N-13W D.S. Brooks—Valley Farms 2 765 St. Peter 750 5-25-43 
20 Hancock 20-3N-5W Dale Hopkins—K. H. Slater 1 673 Devonian 620 I1- 9-43 
21 Henderson 14-9N-14W Newhall Corp.—Hanna 1 610 Maquoketa 416 3- 2-43 
22 Henderson 8-8N-5W C. D. Kidder—C. H. Carpenter 1 530 Devonian 365 4- 6-43 
23 Jefferson 27-3S-3E Nash Redwine—Prudential Life Ins.1 4,759 Devonian 4,530 4- 6-43 
24 Kankakee 2-29N-12W Ste. Anne Pet.—V. A. Cote 1 780+ “Trenton” 3- 9-43 
25 Madison 11-3N-6W C. G. Smith—Michael 1 2,548 “Trenton” 2,514 4-13-43 
26 Madison 12-3N-9W J. Kesl—Gargac 1 1,370 Devonian 1,262 1-19-43 
a7 Madison 21-5N-6W R. Powers-Kaufman—Isenburg 1 2,573 “Trenton” 2,452 1-12-43 
28 Madison 33-4N-7W L. Alch—Gusewelle 1 2,370 “Trenton” 2,269 2- 9-43 
29 Madison 29-5N-5W Kingwood—J. E. Niggli 2,715 2,618 2-23-43 
30 Madison 23-3N-5W McCollough—Blacet 1 2,948 ‘‘Trenton” 2,852 4-27-43 
31 Marion 14-3N-1E Shell Oil—Sugg Heirs 1 3,344 Devonian 3,245 a- 2-43 
32 Mason 19-22N-6W__ E. W.. Hayes—Null 1 1,401 “Trenton” 1,289 1-43 
33 Monroe 13-3S-1oW Vawter & Braun—Dill 1 965 “Trenton” 904 7- 6-43 
34 Montgomery 35-11N-5W Central Pipe Line—Gees 1 2,467 “Trenton” 2,408 9-28-43 
35 Montgomery 31-8N-5W W. R. Holmes—Monke 1 752 Pottsville 600 = 4-13-43 
36 Montgomery 28-8N-5W W. R. Holmes—Sewing 1 609 ~=—« Pennsylvanian 565 6- 8-43 
37 Montgomery 32-11N-sW Myers & Duff—Keys 1 652 Pennsylvanian II- 2-43 
38 Moultrie 13-15N-6E Continental Oil—J. L. Beachy 1 3,681 ‘Trenton’ 3,518 4-20-43 
39 Perry 36-4S-2W Texas—J. Matlavish 1 4,119 “Trenton”? 3,984 3-23-43 
40 Pike 14-5S-6W Mineral Develop.—G. S 2 621 ‘Trenton” 466 9-28-43 
41 Putnam 3-31N-1W_ Fuller & Turner—McGhiey 2,000 NewRichmond 1,940 8-10-43 
42 Randolph 25-5S-sW Southwestern Ill. Coal | Corp~Cleland I 2,566 Devonian 2,406 12-14-43 
43 St. Clair? 28-1N-10oW Tarleton et a!.—Dyroft 1,800 New Richmond 1,614 4- 6-43 
44 St. Clair 16-2N-6W Four Oil & Gas—Voges 1 2,905 “Trenton” 2,494 2-43 
45 St. Clair 17-2S-8W H. C. Robertson et a/—Karban 1 1,480 ‘Trenton” 1,410 = 2-23-43 
46 St. Clair 18-1S-6W D.S. Hager—Klingle 1 2,363 “Trenton” 2,257 3- 9-43 
47 St. Clair 4-18-8W Eason Oil—E. Thomas 1 2,174 + St. Peter 2,157 3-30-43 
48 St. Clair 24-2S-6W J. Vetch—M. Lange 1 2,745 “Trenton” 2,632 3-30-43 
49 St. Clair 24-1S-oW N. W. Whitton—G. Grossman 1 1,505 “Trenton” 1,427 §-25-43 
50 St. Clair 31-18-8W H. Gass—A. Englerth 1 1,605 “Trenton” 1,522 7-20-43 
51 St. Clair 29-1N-6W et al.—Engle 1 2,452 “Trenton” 2,346 8-31-43 
52 St. Clair 32-2N-7W Maulier—Smiley I 1,990 “Trenton” 1,946 8-24-43 
53 Sangamon 15-15N-3W Davis Tat tr 1,850 Silurian 1,787 12-14-43 
54 Sangamon 21-1sN-3W_ O.A. Reed e¢ al.—C. Ross 1 2,314 “Trenton” 2,217 12-28-43 
55 Shelby 21-toN-4E W. Duncan—H. H. Hoskins 1 3,236 Devonian 3,110 7-27-43 
56 Shelby 18-11N-6E Texas—Ferguson 1 3,534 Devonian 3,345 12-28-43 
57 Union 35-118-1W _ Little Egypt Oil—Basler 1 4,053 ‘Trenton’ 3,900 9-21-43 
58 Warren 31-8N-1W King & Heiser—M. Gren 1 810 Maquoketa 742 3-30-43 
sg Washington 32-2S-4W Texas—C. L. Kokesh 1 2,485 Devonian 2,339 6-22-43 
60 Washington 9-1S-4W Fisher Oil e¢ al.—J. Rossell 1 2,646 Devonian 2,340 7-20-43 
61 Will 21-35N-9E Brown & Feltis—Gardner 1 goo Platteville 6- 8-43 


1 In Warrenton—Borton pool. 
In Dupo pool. 


in Figure 1), 2 are in marginal counties (one each in Bond and Coles), and only 
one in all outside counties (Marine pool, Madison County). 

Important wildcats and deep tests —Important dry wildcats and deep tests in 
pools numbered 61 (Table II). It will be noted that there was little deep testing 
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in the Illinois basin, and that tests which penetrated Ordovician rocks (Maquo- 
keta, “Trenton,”’ St. Peter, New Richmond) are located in areas marginal to the 
Illinois basin. The drilling of numerous ‘‘Trenton” tests in Madison and St. Clair 
counties and the adjacent territory was stimulated by the discovery of the St. 
Jacob pool in Madison County in 1942 which produces from the ‘‘Trenton.” 
Up to the end of 1942 the St. Jacob pool had produced a total of 685,000 barrels 
of oil from 27 wells. 

Exploratory methods and results——Subsurface geology and the reflection seis- 
mograph continue to be the methods most used in the location of exploratory 
wells. For the 28 new pools discovered in Illinois in 1943, it was reported that the 
discovery wells of 14 were located on the basis of subsurface geology, 9 on seismo- 
graph surveys, 3 on a combination of seismograph and subsurface geology, one 
on a combination of gravimeter and seismograph, and one subsurface geology 
and gravimeter (Table I). 

The amount of seismograph work in Illinois in 1943 was only about half of 
that in 1942. In January, 1943, 11 seismograph parties were active in Illinois and 
in June, 6 parties were active. There was some activity in gravimeter, magnetome- 
ter and soil analysis surveys. 

Trend in exploration and development.—There has been a gradual downward 
trend in the number of exploratory wells drilled in Illinois in the past 2 years. In 
1943, in Illinois, 243 wildcat wells located more than 2 miles from production were 
drilled as compared with 334 in 1942. Of these, 28 (11.5 per cent) were successful, 
as compared with 40 (12 per cent) in 1942. In 1943, in Illinois, 217 outpost wells 
were drilled, of which 66 (30 per cent) were successful in discovering pool exten- 
sions. This may be compared with 215 outpost wells in 1942 of which 48 (22 per 
cent) were successful. 

Pool development drilling declined about 8 per cent in 1943 when 1,349 wells 
were drilled for oil and gas in pools as compared with 1,468 wells in 1942. Of the 
pool development wells completed in 1943, 996 were oil or gas producers as com- 
pared with 1,092 in 1942. 

It seems probable that the rate of drilling, both for exploratory and develop- 
ment wells, will continue to decline slowly unless there is a major discovery, a 
price rise, or a relaxation of federal well spacing restrictions accompanied by an 
adequate supply of equipment and manpower. 

There are signs of increasing interest in the possibilities of the older Ordo- 
vician and Cambrian rocks (below the St. Peter sandstone), especially in the 
regions north and northwest of the principal producing areas of the Illinois basin. 
It is anticipated that a number of deep tests will be drilled in 1944. 


SOUTHWESTERN INDIANA 


The following statement on developments in southwestern Indiana in 1943 
was furnished by Ralph E. Esarey, State geologist, and P. Hastings Keller, as- 


é 
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sistant State geologist, Division of Geology, Department of Conservation, 
Indianapolis, Indiana. 

The oil and gas development and production status in Indiana in the year 
1943 is about the same as that in 1942, except for the continued decline in ac- 
tivity and production. There were 277 holes drilled for oil and/or gas: 99 of them 
were completed as oil wells, 19 as gas wells, and 159 as dry holes. This record was 
a decline of 21 per cent in the total number of completed tests, 20 per cent in the 
number of completed oil wells, and 9} per cent in the number of gas wells com- 
pleted. As in the previous year most of the drilling (82 per cent) was in the 
southwest part of the state, Gibson County ranking first, with 77 completions and 
20 oil wells. The remaining 18 per cent of the drilling was in the old Trenton oil 
and gas area which is outside of the Eastern Interior basin. The total footage 
drilled during the year was 482,799 feet, a decline of 18 per cent from the previous 
year; 146,559 feet of this was wildcat footage. The total initial production of the 
oil wells completed was 6,362 barrels and of the gas wells, 2,562,000 cubic feet. 
A few tests in the old Trenton area were drilled to the Cambrian and reported 
nothing more than tar residue. A Devonian test was to be made in the Griffin 
field in the Wabash River but due to the delay because of federal restrictions 
this test was not begun in 1943. It is expected to begin in 1944. 

The new discoveries in 1943 were practically all in the southwest part of the 
State, and they were all one-well pools except one, the North Owensville pool, in 
Gibson County. In February, the North Owensville pool was brought in, and by 
the end of the year there were 9 producing wells in the pool, with a reported 
initial yield of 1,260 barrels per day. By the end of the year it had a daily average 
production of 401 barrels and an accumulated production of 39,129 barrels. The 
average gravity of the oil is reported to be 35.6. 

Most of the development in the oil-field pools during the year took place in the 
Kirksville pool in Gibson County and the Caborn pool in Posey County. 

The crude-oil productiun in 1943 was approximately 5,273,000 barrels, a de- 
cline of 20 per cent from the previous year. The Griffin field, of Gibson and Posey 
counties, which produced approximately 2,395,000 barrels of oil, accounted for 
nearly half of the total production in the state. 

Although complete figures on 1943 natural gas production in Indiana are not 
available, the amounts produced in the three largest producing fields were as 
follows. 


Cubic Feet 
Rockport field, Spencer County 500,151,000 
Greensburg field, Decatur County 228,894,100 
Unionville field, Monroe County 168,710,000 


The total for these three fields showed a decline of 15 per cent from their 1942 
production. 
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WESTERN KENTUCKY 


The following statement regarding developments in 1943 in western Kentucky 
was furnished by D. J. Jones, State geologist, Lexington, Kentucky. 

Oil and gas development in Kentucky west of the Cincinnati arch resulted in 
the drilling of approximately 465 wells for the year of 1943. A tabulation of 
operations shows that 5 were gas wells, 211 were oil wells, and 249 were dry holes. 
Formations tested ranged in age from Tertiary to Lower Ordovician. Production 
was found in the Pennsylvanian, Upper and Lower Mississippian. 

The record is encouraging as compared with that of 1942 when 186 wells were 
reported from this same area. A total production of approximately 7,000,000 
barrels, as compared with 4,273,616 barrels in 1942, is reflected in this increased 
drilling program. The easing of drilling restrictions and the newly discovered 
productive areas, particularly in Henderson and Union counties, have resulted in 
increased drilling activity. The percentage of dry holes again reflects the intoler- 
able situation faced by the small independent operator due to the low price of oil. 

Distribution of new discoveries during 1943 (Fig. 1) indicates that with more 
intensified drilling operations, a large number of new productive areas will be 
found in the Western Kentucky coal basin. Adjacent to the eastern and south- 
eastern border of the basin shallow production has been developed in beds of 
Devonian and Silurian age. A more aggressive drilling campaign in this area will, 
no doubt, result in the discovery of new production. 

Comparatively little interest has been shown in testing the Knox dolomite. 


SOME PUBLICATIONS IN 1943 ABOUT GEOLOGY OF EASTERN INTERIOR BASIN 


BELL, ALFRED H., “Subsurface Structure of the Base of the Kinderhook-New Albany Shale in 

— and Southern Illinois,” I/linois State Geol. Survey Rept. Inves. 92 (1943). 13 Pp-, 1 pl., 3 
gs. 

CarTER, CHARLES W., “Wildcat Drilling in Illinois since 1936 with Discussion of Prospects for Fur- 
ther a and Table of Wildcat Wells Completed in 1942,” ibid., Illinois Petrol. 47 (1943). 
4I pp., 2 figs. 

Easton, Wi111aM H., “Subsurface Structure and Oil Possibilities of Parts of Edwards, Richland and 
Wabash Counties, Illinois,” zbid., Illinois Petrol. 46 (1943). 12 pp., 5 figs. 
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DEVELOPMENTS IN MICHIGAN IN 1943! 


H. J. HARDENBERG? 
Lansing, Michigan 


ABSTRACT 


During 1943 well completions in Michigan decreased 7 per cent from 1942 although the number 
of permits issued increased ro per cent. Total footage drilled was 1,622,313 feet or a drop of approxi- 
mately 140,000 feet. The proportion of productive wells was only 44 per cent compared with the 54 
per cent of 1942. Two-thirds of the completions and three-fourths of the oil and gas wells were in the 
“Basin”’ district. 

Thirteen oil fields were discovered during 1943 and 3 old fields extended. None of the discoveries 
was of major importance but the Goodwell and Rose Lake fields are promising. Most of the new fields 
produce from the Traverse (Devonian) limestone. For the first time since 1939 no field of apparent 
importance was found in the Dundee (Devonian) formation. Average initial production of all oil 
wells was 307 barrels per well compared with an initial production of 868 barrels per well in 1942. 
Total production for 1943 was 20,767,724 barrels, a decrease of 4 per cent, reflecting the failure to 
discover new important fields. 

Only 47 gas wells were completed during the year, but 7 gas fields were discovered and one old 
field was extended. Development centered in new fields in Clare and Newaygo counties where more 
than half of the wells were drilled. Gas production of 19,581,420,000 cubic feet reached a new maxi- 
mum, a Io per cent increase over 1942. 

Core-testing activity was increased during the year. Permits for 376 geological tests were is- 
sued, compared with 302 test permits issued in 1942. Geophysical exploration was carried on in 
the “Thumb” district and in part of the “Basin.” 


INTRODUCTION 


This paper reviews the developments in the petroleum industry in Michigan 
during 1943. In 1943, 635 wells were completed, compared with 682 in 1942, and 
total footage drilled dropped from 1,762,201 feet in 1942 to 1,622,313 feet in 
1943. Twenty oil and gas pools were discovered during the year and four old 
fields were extended. 

OIL 

The majority of the oil-well completions and discoveries were in the “Basin” 

district. Table I compares the distribution of wells and production in the two 


TABLE I 
SuMMARY OF OPERATIONS, BY DISTRICTS, IN MICHIGAN IN 1943 
Initial Initial Total Preduction 1043 
Permits _ Wells Oil Producticn Gas Productin Dry 
Issued Completed Wells Oil Wells Gas Holes Oil Gas 
(Barrels) (1,000 Cu. Ft.) (Barrels) (1,000 Cu. Ft.) 
Southwestern 
Michigan 197 193 60 5,069 133 1,852,449 741,066 
Basin 307 409 170 66,462 47 203,241 192 18,864,088 18,840,354 
All other parts 
of state 33 33 3 22 30 51,187 
Total 627 635 233 71,553 47 203,241 355 20,767,724 19,581,420 


1 Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received, 
April 1, 1944. 

2 Assistant petroleum geologist, Michigan Department of Conservation, Geological Survey 
Division. 
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major producing areas of the state. Oil production was 20,767,724 barrels during 
1943, 986,047 barrels less than in 1942. 


DISCOVERIES 


None of the 13 oil discoveries or the 3 field extensions found during 1943 
(Table II) appears to be of major importance. At the end of the year, 9 of the 
discoveries and extensions had only the discovery wells, 6 had from 6 to 10 wells, 
and one had 20 wells. Although at present the Dundee is the most important 
producing formation in the state, no field of importance was discovered in it dur- 
ing 1943. All but one of the Dundee discoveries were one-well pools at the end of 
the year. Sixty of the 67 wells completed in new fields and extensions are produc- 
ing from the Traverse limestone. 

In the “Basin,” the Goodwell and Rose Lake fields, both producing from the 
Traverse, were the most active of the 1943 discoveries. At the end of 1943, the 
Goodwell field, Newaygo County, had 20 oil wells and 800 drilled acres, and the 
Rose Lake field, Osceola County, had 10 wells and 400 drilled acres. Both fields 
have promising undrilled locations. Eight Dundee wells and one Traverse well 
were drilled in the Cedar field, Osceola County. 

Breedsville, Van Buren County and Fillmore, Allegan County, were the most 
active of the new fields in southwestern Michigan. Nine oil wells were completed 
in the Breedsville field and 6 wells in the Fillmore field. Both fields produce from 
the Traverse limestone. 

Although production from the Detroit River and Sylvania formations was 
established in 6 different areas during 1942, little activity was reported for these 
areas during 1943. The only discovery in the Detroit River formation was in the 
Enterprise field, Missaukee County. Production was found approximately 1,000 
feet below the top of the Detroit River formation in a pay zone that is cor- 
relative with the “pays” in the Richfield, South Adams, East Norwich, Winter- 
field, and Rose City fields. 


FIELD DEVELOPMENT 


Development in previously discovered fields in the ‘Basin’ centered in the 
Fork, Kawkawlin, Evart and Prosper fields. The Fork field, Mecosta County, 
discovered in 1942, was increased to 1,440 acres by drilling 31 wells during 1943. 
Thirty-one wells, mainly inside locations, were drilled in the Kawkawlin field, 
Bay County, discovered in 1938. The area of the Evart field, Oseola County, a 
1942 discovery, was increased to 1,100 acres by 15 new wells. Twelve wells were 
drilled in the Prosper field, Missaukee County, discovered in 1942, increasing its 
area to 520 acres. 

In Southwestern Michigan, North Bangor, Van Buren County, and Zeeland, 
Ottawa County, were the most active of the old fields. Due in part to revision of 
spacing regulations, seventeen wells were drilled in the North Bangor field, a 1942 
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TABLE III 
Micuican Fretpst 
(January 1, 1944) 
roducing to ravity Dri roduction tive 
Field County Dis- Formation Pay Acreage in 1943 Production 
covery (Feet) Oil (B vases ls) (Barrels) (Barrels) 
Adams Arenac 1937. {Traverse 2,025 37.0 
\Dundee 2,930 34.0 610 5,845 984,440 3,565,334 
Akron Tuscola 1938 Det. River 3,425 41.9 4 } 33,205 162,085 
Bangor Van Buren 1939 ©Traverse 1,000) 240 1,917 85,515 460, 215 
Beaverton Gladwin 1934 Dundee 3,880 41.3 230 2,910 17,935 669,330 
Bentley Gladwin 1937. Dundee 3,510 42.1 640 1,282 96,717 820,254 
Birch Run Saginaw 1934 Berea 1,530 43.3 260 79 7,32 206,419 
Bloomingdale Van Buren 1938 Traverse 1,220 42.0 1,380 4,250 166,518 5,865,477 
E Breedsville Van Buren 1943 Traverse 1,075 33-9 90 662 59,581 50,581 
Cedar Osceola 1943 — 4 48.1 360 442 159,274 150,274 
Clare City Clare 1938 ‘‘Mich.” Stray 1,320 30.2 -- _ 4,118 25,304 
Clayton Arenac 1936 Dundee 2,550 34.2 600 6,392 182,633 3,835,123 
Columbia Van Buren 1938 Traverse 1,185 39.0 1,100 1,844 65,199 2,028,832 
Cranberry Lake Clare 1943 Dundee 3,835 — -- 4,992 4,992 
Crystal Montcalm 1935 Dundee 3,190 43.5 1,820 3,987 48,005 7,256,468 
Currie Isabella 1936 Dundee 3,020 45.9 _ — 4,068 158,287 
Dalton Muskegon 1940 1,850 676 2,869 
Deerfield Monroe 1920 ~=6 Trenton 2,115 42.7 ISS 2,299 50,259 356,260 
Diamond Springs Allegan 1938 Traverse 1,465 41.0 410 1,918 33,519 786,264 
Dorr Allegan 1938 ‘ie 1,135 14,255 295,073 
East Norwich Missaukee 1942 {Dundee 3,085 
Detroit River 4,390 28,219 
Edenville Midland 1938 Dundee 3,790 41.0 350 3,354 34,883 1,173,766 
Edmore Montcalm 1933 Traverse 3,105 43.2 90 4,902 8,602 441,221 
Enterprise Missaukee 1943 Detroit River 4,430 2,190 2,190 
Evart Osceola 1942 Dundee 3,755 47-8 1,100 1,118 1,031,310 1,229,502 
Fillmore Allegan 1943 ‘Traverse 1,530 41.1 11,641 11,641 
or Mecosta 1942 Dundee 3,835 50.1 1,440 506 804,785 857,717 
Goodwell Newaygo 1943 Traverse 2,785 800 355 283,886 283,886 
Grout Gladwin 1940 Dundee 3,825 4,092 22,013 
Hamilton Clare 1940 Dundee 4,078 2,779 13,123 
1941 3 1945 41,668 48,430 
eadquarters oscommon 1941 raverse 3,380 42.3 
& Clare River 4,955 48.9 144° 3,218 1,998,526 4,634,178 
Holland Ottawa 1940 =©Traverse 1,516 38.4 1,722 14,689 
Hope Barry 1939 ‘Traverse 1,835 30-9 2,454 7,$22 
Hopkins Allegan 1939 ©. Traverse 1,635 41.5 75 est. 1,595 4,903 119,618 
Jonesfield Saginaw 1943 Dundee 3,289 63 63 
{Berea 1,505 38.0 
Kawkawlin Bay 1938 4Dundee 2,830 35.0 1,840 765 689,314 1,407,925 
Salina 7,308 55.3 
Lakefield Saginaw 1937. Dundee 3,185 39.0 921 6,567 
Leaton Isabella 1930 Dundee 3,655 43.0 880 3,522 I0I,520 3,099,337 
Marne Ottawa 1940 1,165 720 4,551 
Mill Lake Van Buren 1938 Traverse 1,290 40.0 340 est. 1,343 23,528 456,443 
Monterey Allegan 1938 Traverse 1,645 37.6 280 1,417 19,384 306,555 
Mount Haley Midland 1934 Dundee 3,477. 39.6 1,021 32,330 
Mt. Pleasant Isabella 
& Midland 1928 Dundee 3,545 41.8 4,180 5,308 301,880 22,187,955 
Muskegon Muskegon 1927 2,800 est. 2,407 25,208 6,739,064 
Muskrat Lake Van Buren 1941 ‘Traverse 1,285 39.2 580 446 45,029 258,671 
New Boston Wayne 1943 ‘Trenton 2,635 928 928 
New Salem Allegan 1938 Traverse 1,625 41.0 970 3,631 222,687 3,522,105 
North Bangor Van Buren 1942 ‘Traverse 1,010 32.6 230 661 145,540 152,056 
North Buckeye Gladwin 1937. Dundee 3,615 39.0 2,710 5,554 352,090 15,052,816 
Otisville Genesee 1941 ‘Traverse 1,894 44.3 875 3,958 
Otsego Allegan 1939 Traverse 1,405 1,987 2,121 
Overisel Allegan 1938 Traverse 1,490 42.1 1,550 1,403 127,303 2,175,412 
Pine Montcalm 1938 ‘Traverse 2,836 45.0 5,423 38,571 
Pine River Gratiot 1942 Dundee 3,280 4,281 7,230 
Porter Midland 1933 Dundee 3,415 40.6 4,330 7,692 741,631 33,307,015 
Porter Van Buren 1939. Traverse 1,140 37.5 848 3,731 
Prosper Missaukee 1942 Dundee 3,835 43.2 520 768 306,939 300,415 
Osceola [Praverse 2,025 
Reed City & 1940 {Dundee 3,490 5,230 3,768 7,847,195 19,705,485 
Lake (Detroit River 3,585 46.3 
Richfield Roscommon 1941 Detroit River 4,185 43.4 480 gir 77,314 140,247 
Riverside Missaukee 1942 Dundee 3,044 44.5 10,340 22,773 
Rose City Ogemaw 1942 Detroit River 4,135 41.2 4,076 4,494 
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TABLE I1I—Continued 


Recovery Produc. Accumula- 


Predect Depth APIt Drilled per 6 
: roducing to rt tion tive 
Field County Dis- Formation Pay oro Acreage D — in 1943 ‘Production 
covery (Feel) (Barrels) (Barrels) (Barrels) 
Rose Lake Osceola 1943 ‘Traverse 3,120 45.4 400 224 89,677 89,677 
Saginaw Saginaw 1925 Berea 1,825 46.1 1,500 est. 943 20,103 1,414,616 
Salem Allegan 1937. Traverse 1,570 38.3 2,100 1,451 106,929 3,048,330 
Sauble e 1942 Traverse 2,145 35.6 200 245 22,406 49,092 
Sherman Isabella 1936 Dundee 3,650 42.0 870 4,708 116,686 4,175,051 
Skeels Clare 1942 Detroit River 4,844 1,485 1,485 
South Akron Tuscola 1941 Dundee 2,850 37.3 3,603 9,546 
South Beaverton Gladwin 1936 Dundee 3,845 41.1 340 1,351 105,779 459,538 
South Buckeye Gladwin 1936 Dundee 3,570 39.0 1,920 2,021 2595 3,881,104 
South Tallmadge Ottawa 1939. ©=>- Traverse 1,820 38.6 570 632 62,601 360,516 
Temple Clare 1938 Dundee 3,885 44.3 2,500 5,417 516,225 13,543,553 
Trowbridge Allegan 1937 ‘Traverse 48.2 520 326 30,674 169,666 
Vernon Isabella 1930 Dundee 3.788 44.1 790 5,645 74,793 44,450,242 
Walker Kent & 
Ottawa 1938 Traverse 1,850 40.0 4,825 1,962 452,761 9,464,839 
West Beaverton Gladwin 1943 Dundee 3,876 
West Branch Ogemaw 1933 Dundee 2,650 36.8 2,670 1,942 296,575 5,186,331 
West Hopkins Allegan 1941 Traverse 1,580 310 1,144 44,954 354,795 
Winfield Montcalm 1936 Dundee 3,340 43.2 3,802 51,300 
Traverse 3,105 
Winterfield Clare 1940 {Dundee 3,770 44.2 
Detroit River 5,015 960 3,179 683,273 3,051,941 
Wise Isabella 1938 Dundee 3,705 45.2 1,100 1,732 176,475 1,905,558 
Woodville Newaygo 1943 Traverse 2,280 280 246 68,906 68,906 
Wyoming Park Kent 1939 Traverse 1,880 39.0 9,722 III,952 
Yost Midland 1932 Dundee 3,420 40.6 2,010 3,546 277,608 7,127,034 
Zeeland Ottawa 1942 Traverse 1,495 41.9 600 199 83,600 127,889 


Total oil production in 1943: 20,767,724 barrels 
Accumulative oil production: 204,114,781 barrels 


t Fields which are abandoned or have produced less than 500 barrels during 1943, except 1943 discoveries, are not 


included. 
t Drilled acreage and recovery per acre, not calculated for fields in which wells are too few or scattered to be significant. 


discovery. The Zeeland field, discovered in 1942, was extended westward by eight 


new wells. 
NATURAL GAS 


Gas well completions during 1943 dropped to 47 from the 74 completions re- 
ported in 1942. More than half of the wells were drilled in Clare and Newaygo 
counties. Gas production for the year reached a new high of 19,581,420,000 cubic 
feet, a 10 per cent increase over 1942. 


DISCOVERIES 


Seven gas fields were discovered and one old field extended in 1943 (Table II) 
but only two of the discoveries were developed. 

Twenty-one wells were completed in the Cranberry Lake field, Clare and 
Missaukee counties, and 3,360 acres proved. At the end of the year, 5 wells had 
been drilled in the Woodville field, Newaygo County. 


EXPLORATION 


The shallow-hole core-testing campaign for locating structure was 25 per cent 
more active in 1943 than in 1942. Permits for 376 geological tests were issued, 
nearly all located in the north half of the southern Peninsula. Although study 


? 
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TABLE IV 
Micuican Gas 
(January 1, 1944) 
- Depth Production Accumula- 
0) roducing i in tive 
Field County Dis- Formation Weay Acreage = 1043 Production 
covery (M. Cu. Ft.) (M. Cu. Ft.) (M. Cu. Ft.) 
Albion Calhoun 1941 Traverse 1,600 320 19 6,114 6,114 
Austin Mecosta 1933 ‘Mich. Stray” 1,385 1,200 4,782 -—- 5,738,633 
Big Rapids Mecosta 1943 “Mich. Stray” 1,141 160 
*Broomfield Isabella 1929 “Mich. Stray” 1,350 4,440 2,009 1,006,860 8,917,827 
Clare City Clare 1938 “Mich. Stray” 1,290 720 1,766 125,282 1,271,200 
Clayton Arenac 1936 Berea 1,180 1,440 2,714 572,070 3,908,264 
Coopersville Ottawa 1939 “Berea” t 1,235 640 170 23,401 108,830 
Cranberry Lake Clare 1943 “Mich. Stray” 1,290 3,360 — 2,613 2,613 
tCrystal Montcalm 1935 “Mich. Stray” 1,000 320 1,729 68,044 553,107 
Deep River Arenac 1936 Berea 1,490 1,040 535 205,717 555,923 
*Deerfield Isabella 1941 “Mich. Stray” 
Douglass Montcalm 1943 “Mich. Stray” 1,190 160 
Edmore Montcalm 1936 “Mich. Stray” 1,300 4,400 1,071 1,080,230 4,714,160 
Evart Osceola 1941 “Mich. Stray” 1,415 2,560 117 270,108 299,968 
Fork Mecosta 1942 “Mich. Stray” 1,485 480 45 21,402 21,402 
Freeman Clare 19390 “Mich. Stray” 1,475 2,040 938 581,632 1,913,517 
Fremont Isabella 1941 “Mich. Stray” 1,235 640 235 125,783 150,509 
Goodwell Newaygo 1043 “Mich. Stray” 1,170 
Ithaca Gratiot 1043 “Mich. Stray” 890 160 -- 
Lincoln Clare 1938 “Mich. Stray” 1,530 2,400 £, 51% 1,172,456 3,626,304 
McKay Clare 1930 “Mich. Stray” 1,400 360 1,979 — 712,620 
Marion 1940 “Mich. Stray” 1,370 9,760 641 3,009,604 6,254,038 
sceola 
Muskegon Muskegon 1927 Traverse 1,640 1,200 est. 5,875 80,030 7,049,561 
Detroit River 
North Star Gratiot 1940 “Mich. Stray” 870 160 583 27,401 93,300 
Ravenna Muskegon 1936 “Berea” 1,205 4,160 344 157,462 1,432,503 
Reed City — & 1940 “Mich. Stray” 1,220 4,480 1,134 1,917,273 5,080,859 
ake 
Richland Montcalm 1940 “Mich. Stray” 1,205 800 370 108, 412 296,026 
Riverside Missaukee 1940 “Mich. Stray” 1,435 2,720 345 816,066 938,900 
Salem Allegan 1941 Salina 2,725 160 431 18,242 68,877 
Shaver Gratiot 1935 “Mich. Stray” 1,020 2,600 2,208 1,469,651 5,973,207 
Sheridan Mecosta 1935 “Mich. Stray” 9075 320 724 31,057 231,814 
Six Lakes 5 ore & 1934 “Mich. Stray” 1,270 0,520 35732 4,896,729 35,525,631 
ecosta 
South Tallmadge Ottawa 1940 “Berea” 1,030 200 1,181 136,736 236,192 
Sylvan Osceola 1941 “Mich. Stray” 1,525 320 126 40,439 40,439 
Vernon Isabella 1930 “Mich. Stray” 1,300 760 1,880 12,768 1,429,050 
Walker Kent 1939 “Berea” 1,150 pet 
1940 Detroit River 2,250 3,007 
West Evart Osceola 1043 “Mich. Stray” 1,470 320 _— ae _ 
Winfield Montcalm 1035 “Mich. Stray” 1,125 3,040 855 622,215 2,600,858 
Wise Isabella 1940 “Mich. Stray” 1,250 800 905 157,222 723,970 
Woodville Newaygo 1943 ‘Mich. Stray” 1,185 800 _ _ _ 


Total dry and casinghead gas production in 1943: 19, 581 ,420.000 cubic feet 
Accumulative dry and casinghead gas production: 118,712,569,000 cubic feet 


* Deerfield appears to be an extension of Broomfield. Data from Deerfield are included in Broomfield. 
¢ Includes gas wells in Ferris and Crystal townships. 
t A sandy dolomite in the western part of the state at the horizon of the Berea sandstone. 


of subsurface geology and stratigraphy by sample work, aided by core-test in- 
formation, continued to be the most effective method of discovery in Michigan, 
considerable seismograph work was done in the “Thumb” district and adjoining 
parts of the ‘‘Basin.” 
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DEVELOPMENTS IN NORTH MID-CONTINENT IN 1943! 


EDWARD A. KOESTER? 
Wichita, Kansas 


ABSTRACT 


Kansas established another production record in 1943 with a total production of 108,441,648 
barrels, over 9,500,000 barrels more than the previous year. The peak daily average production was 
319,272 barrels in March, but by December had fallen to 278,229 barrels per day, or the lowest daily 
average by months of the year. Most Kansas fields are now producing as much oil as should be taken 
from them according to good production practice. 

The Kansas exploration program was more fruitful in 1943 than in several recent years, both be- 
cause of the discovery of pools in non-productive counties and also because some of the new pools 
developed into areas of more than average productivity. Although 19 of the 57 discoveries may be 
classified as extensions, many of the other pool-openers are outside the limits of the intensively drilled 
portion of the Central Kansas uplift. The discovery of the Carmi and Chitwood pools and extension 
of the Iuka pool sustained interest in Pratt County. It also encouraged development in Barber County 
on the south where several pools of questionable merit were being developed at the end of the year. 
The Carmi pool was the most important development of the year in the state. 

Several townships around the common corners of Rooks, Ellis, Graham, and Trego counties were 
active in 1944 as the result of the discovery, in 1943, of the Palco, Marcotte, and Kriley pools of Rooks 
County, and the extension of the Ellis, Morel, and Berry pools. Early in 1944 the Ellis Northwest pool 
was found in Trego County, and the Hobart and Zurich Townsite pools in Rooks County. If these 
pools are as large and as prolific as similar Arbuckle dolomite pools on the Central Kansas uplift, im- 
portant reserves have been found. 

Commercial oil pools were found for the first time in Saline and Dickinson counties in which 
exploration has gone on intermittently for 25 years. A small pool in T. 8, R. 26 W., was the first pool 
to be found in Sheridan County. It encouraged development in northwestern Kansas. Several small 
fields were found in Stafford County. There were the customary number of extensions in Russell, 
Barton, and Rice counties. A “Mississippi lime” discovery started a lease play in Ness and adjacent 
counties. “Outside capital” was more willing than established oil companies to assume the risks of 
wildcatting in 1943. This explains in part the increase in wildcat completions from 333 to 436, and 
the fact that 38 per cent of all wildcats were drilled without geologic background. Most of the impor- 
tant discoveries of the year can be attributed to the core drill. Subsurface geology is responsible for the 
largest number of new pools and extensions. Seismic work assisted in the discovery of more pools than 
heretofore, but they are of minor importance. 

As in other states, development of Kansas pools is hampered by war-time restrictions, govern- 
mental red tape, shortage of materials and manpower. The dry-hole percentage increased from 40 per 
cent to 48 per cent due, in part, to the 4o-acre spacing ruling. Potential production per well suffered 
another decline, being goo barrels per day compared with 1,106 barrels in 1942. 

There were no important developments in Missouri or Iowa. Twenty-nine dry wildcats were com- 
pleted in Nebraska, mostly on geophysical information. Inside developments of Nebraska pools had 
nearly ceased by the end of 1943. 


KANSAS 
DRILLING ACTIVITY 


Kansas experienced an increase of drilling activity in 1943 compared with the 
previous year as shown in Table I. 


TABLE I 
’ 1043 Percentage 1942 Percentage 1941 Percentage 
Oil wells 796 50 713 §2.7 1,253 68.9 
Gas wells 30 1:9 89 6.6 75 4.2 
Dry holes 769 48.1 551 40.7 490 260.9 
1,595 1,353 1,818 


! Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received. 
April 20, 1944. 
? Darby Petroleum Corporation, 802 Petroleum Building. 
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The figures for 1943 do not include recompleted wells. In this classification 
there were 43 oil wells with a potential of 26,324 barrels, 3 gas wells with a 
capacity of 3,574,000 cubic feet, and 47 dry holes. 

The increase in the dry-hole percentage from 4o per cent to 48 per cent, is due 
to several factors, namely, the 4o-acre spacing ruling, a slight increase in ex- 
ploratory wells, and the willingness of new companies to drill wildcat tests and 
wells on marginal leases, which would not have been drilled by established com- 
panies. Individual operators and outside companies in the higher income-tax 
brackets were more willing than established oil companies to assume the risks on 
third and fourth rate deals. They contributed, in some cases, much valuable geo- 
logical information, but accomplished very little in developing any important oil 
reserves. The decline in the production of new well completions, which began in 
1941, continued through 1943, as shown in Table II. This decline is due to the 
fact that many Kansas completions are inside wells, but also to a great extent 
to the fact that operators are less anxious to establish inflated potentials than in 
previous years. 


TABLE II 
Average 
Oil Barrels Gas Capacity in 
Wells Potential Potential Wells Cubic’ Fee — 
1939 983 1,548,772 1,577 62 1, 280,984,000 20,661,000 
1940 1,421 2,218,720 1,561 61 I, 292,201,000 21,183,000 
1941 1,253 1,727,593 1,379 7 797,011,000 10,626,000 
1942 713 788,139 1,106 89 610, 769,000 6,862,572 
1943 796 716,777 goo 30 320,420,000 10,680,667 


LEASING ACTIVITY 


Early in the year leasing activity continued strong in the Salina basin as the 
result of the development of several pools in McPherson, Marion, and Saline 
counties. The discovery of the Studley pool in T. 8 S., R. 26 W., was the first 
production in Sheridan County, and resulted in a great lease play through Sheri- 
dan, Decatur, Rawlins, Thomas, and Gove counties; likewise, developments later 
in the year in southwestern Rooks and northwestern Ellis counties increased lease 
activity in that area and in Graham and Trego counties. Ness, Hodgeman, and 
Lane counties also were active as the result of the discovery of the Arnold field 
in T. 16 S., R. 25 W. One of the most active lease plays to develop in Kansas in 
several years occurred in Pratt and Barber counties as the result of discoveries in 
that area. In general, it may be said that leasing was based on less definite geologi- 
cal information in 1943 than for several years previous. 


PRODUCTION 


Kansas produced 108,441,648 barrels of oil in 1943, an increase of more than 
9,500,000, barrels over the yield in 1942, at that time the highest production. In 
March the daily average production was 319,272 barrels, the highest daily rate 
on a monthly basis. By December production had fallen to 278,229 barrels per 
day, the lowest daily average of the year. Kansas allowable was set at 275,000 
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for the first few months of 1944 and this figure is believed to represent approxi- 
mately the maximum rate of withdrawal according to good production practice. 
Several fields could produce without waste at a higher rate than is now allowed, 
but it is doubtful if this situation could continue for many months. 

The average daily allowable in barrels per prorated well during the past three 
years fluctuated as shown in Table ITI. 


TABLE III 
1941 1942-1943 1942-1943 
January 22.4 27.7 Ue July 26.8 31.7 35-4 
February 22.1 26.6 36.8 August 28.1 30.8 33-4 
March 22.8 26.1 38.4 September 27-7 23.6 34.2 
April 24.0 26.7 36.3 October 28.7 33.6 322 
May 24.9 26.2 34.6 November 28.2 34.4 32.5 
June 26.5 29.6 34.6 December 28.6 35.2 32.4 
WILDCATTING 


A summary of Kansas wildcat activity is given in Table IV. 


TABLE IV 


WILpcat WELLS 
Core = Surface Seismo- 


Sub- Seismo- Core Drill a graph Gravity 
Surface G and Sub- and Meter 


No. Footage Chance surface graph Drill Pi 
Subsurf. graph surf. Surface 
Discove 
oil wells 37 132,681 s 12 II 8 3 ° ° ° ° ° 
Discovei 
gas wells I 1,266 ° ° ° ° I ° ° ° ° ° 
Dry holes 280 1,078,916 121 46 50 32 Ir 9 5 2 2 2 
Total 318 1,212,863 124 58 61 40 15 9 5 2 2 2 
Outpost WELLS 
Extension 
oil wells 19 65,585 2 15 I I ° ° ° ° ° ° 
Dry out- 
post wells 99 337,689 40 35 7 10 2 2 2 I ° ° 
Total 118 403,274 42 50 8 II 2 2 2 I ° ° 
Grand 
Total 436 1,616,137 166 108 69 51 17 Ir 7 3 2 2 


Although proved reserves discovered in Kansas in 1943 were only about half 
the amount of production, the year was a successful one in terms of exploration, 
due to the prolific character of some of the fields and the outlying locations of 
others. There was the customary number of new small pools and extensions on the 
intensively drilled part of the Central Kansas uplift, and more encouraging 
results followed in counties which had heretofore failed to produce. As usual, sub- 
surface methods accounted for the largest number of pools and the greatest re- 
serve. The number of new pools found by seismic methods was better than nor- 
mal, but most of these are of limited areal extent or productive capacity. Most 
of the important discoveries of the year can be attributed to the core drill. None 
of the five pools found by random drilling is now important. 

Thirty-eight per cent of all exploratory tests were drilled without benefit of 
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scientific advice. This high figure is explained in part by the introduction of new 
capital in the exploration program. Concerns from several other industries spent 
large portions of their war profits in wildcatting in Kansas, and have very little 
to show for their ill-advised splurges. Also, many third- and fourth-rate farm-outs 
were drilled by ‘‘outside capital” with poor results. 

There was a slight increase in wildcat activity by major companies in 1943 
and this tendency is continuing on into the present year. 

Table V shows a comparison of wildcatting from 1938 to 1943. 


TABLE V 

Tur Oil and Total Dry Total Total Total 

Gas Wells Feet Holes Feet Wells Feet 
1938 43 148,050 129 478,389 172 626,439 
1939 21 67,259 74 258,031 95 325,290 
1940 23 75,142 122 408 ,887 145 484,020 
1941 37 140,284 200 688, 189 237 828,473 
1942 34 122,041 299 1,039,753 333 1,161,794 
1943 57 199,532 379 1,416,605 436 1,616,137 


The average discovery well in 1943 had a depth of 3,500 feet compared with 
3,589 feet in 1942. The average dry hole in 1943 was drilled 3,737 feet compared 
with 3,477 feet in 1942. The deepest wildcat was drilled to 7,082 feet; only four- 
teen reached below 5,000 feet. 


NEW POOLS 


Table VI lists the new pools discovered in western and northeastern Kansas 
in 1943 as named by the nomenclature committee of the Kansas Geological 
Society. Eight of the 57 discoveries have been joined with old pools. Thirty pools 
had only one well at the end of the year. The more important areas are discussed. 

Pratt County.—The Chitwood pool lies in T. 28 S., R. 12 W., on the Cunning- 
ham trend and was discovered by the Lion Oil Refining Company in September. 
Prolific production was found in the Simpson sand and recent developments in the 
area indicate a reserve of better than average size is being developed. This dis- 
covery, which is based on core-drill work, has encouraged exploration for other 
Simpson pools in this part of the state in which heretofore little rich Simpson pro- 
duction has been found. 

The Carmi pool, T. 26 S., R. 12 W., was extended west and joined to the Iuka 
North pool, a 1943 discovery in the Arbuckle. At the end of the year, about 70 
wells had been completed in the pool. Most of these received the maximum 3,000 
barrel potential allowed by the Corporation Commission. The Carmi pool is the 
best new pool found in south-central Kansas since the discovery of the Peace 
Creek-Zenith trend. The Iuka pool, where oil is produced from Simpson sand 
and dolomite, on the southwest flank of the Carmi structure, was enlarged during 
the year, but the wells are less prolific. 

Barber County.—Successful developments in Pratt County encouraged ex- 
ploration on the south in Barber County and the discovery of the Turkey Creek 
pool, T. 30 S., R. 15 W., and the revival of the Skinner pool, T. 31 S., R. 14 W. 
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Pool 
Ainsworth, SE. 


Barrett 
Beeching 
Brack, N. 
Burrton, NE. 


Farmington 


Forest Hills, S. 
Gates, S 
Glathhart 
Greenvale, W. 
Grunder 
Gustason, NW. 


Hansen 


Heyen 
Hilger, N 
Hunter 
luka, N. 
James 
Keller 
Kriley 
Krug 
Leiker 


Marcotte 
Millard 
Morel, SE. 
Paden 

Palco 

Pliny 
Prosper 
Riverview 
Roesler 
Rothgarn 
Roxbury, SE. 
Salina 
Silica, NW. 
Spangenberg 
Stark, N. 
Strecker 


ol Creek 
Van Lieu 
Volkland 


Williamson, SE. 


Zenith, W. 


Bonnacord 
Fanska 
Jarbalo 


County 


Barton 
Barton 
Ness 
Barton 
Barton 
Ellis 
Stafford 
Harvey 
Stafford 
Pratt 
Rice 
Phillips 
Barton 
Stafford 


Russell 
Stafford 
Stafford 
Ellis 
Russell 
Stafford 
Russell 


Phillips 
Stafford 


McPherson 
Rooks 
Saline 
Rice 
Ellis 
Barton 
Stafford 
McPherson 
Saline 
Barton 
Stafford 
Pratt 
Russell 
Sheridan 
Stafford 
Barber 
Stafford 
ice 
Russell 
Stafford 


Dickinson 
Marion 
Leavenworth 


TABLE VI 
WESTERN KANSAS POOLS, 1943 
Total 

Producing 
Sec-T-R. Formation 
10-17-13W 3,366 Arbuckle 
27-18-11W 31320 Lans.-K.C. 
22-16-25W 4,562 ‘Miss. lime” 
26-18-15W 3,506 Basal sand 
36-16-14W 3,465 Arbuckle 
34-15-16W 3,328 Lans.-K.C. 

6-22-12W 3,660 Arbuckle 
9-23-3W “Miss. lime’’ 
4-21-12W 3,475 Arbuckle 
23-28-12W 4,496 Simpson 
3-18-7W 3,187 Misener sand 
13-2-19W 3.737 Lans.-K.C. 
11-18-14W 33332 Sooy Cong. 
33-24-15W 43433 Arbuckle and 
Misener 
33-15-12W 3,276 Arbuckle 
5-26-13W 4,455 Lans.-K 
3-22-13W 3,752 Arbuckle 
16-12-19W 3,560 ns.-K. 
31-14-12W 3,176 
I1-25-15W 4,500 
15-15-12W 3,027 Arbuckle and 
Lans.-K.C. 
14-5-20W 3,799 and 
Lans.-K.C. 
24-22-12W 3,654 Arbuckle 
34-25-4W 4,102 Jiola 
20-16-1W 2,681 ‘Miss. lime” 
25-26-13W 4,341 Arbuckle 
18-21-12W 3,563 Arbuckle 
3-10-9W 3,244 Sooy conglom. 
22-8-18W 35374 
8-14-14W 3,085 Lans.-K 
14-15-18W 3,622 Arbuckle and 
Lans.-K 
15-10-20W 3,704 
29-16-14W 3,480 Arguckle 
25-9-21W 3,766 Arbuckle 
10-18-1W 2,770 “Miss. lime”’ 
5-10-20W 3,846 Arbuckle 
9-16-1W 1,908 Lans.-K.C. 
39244 Arbuckle 
19-11-18W 3,619 Arbuckle 
14-18-11W 3,306 Arbuckle 
10-21-13W 3,609 Arbuckle 
20-17-1W 2,674 ‘Miss. lime” 
30-14-2W 35234 Viola 
27-19-11W 3,301 Arbuckle 
21-22-12W 3,607 Arbuckle 
12-26-12W 4,145 Jiola 
21-15-14W 3,350 Arbuckle 
23-8-26W 43444 Lans.-K.C. 
20-21-12W 35594 Arbuckle 
20-30-15W 4,450 sand 
20-24-13W 4,080 Arbuc 
27-18-oW 3,251 Arbuckle 
10-14-14W 3,267 Basal sand 
8-24-11W 3,803 Viola 
NORTHEASTERN KANSAS Poors 
30-14-1E 2,518 Burgess sand 
6-17-1E 2,083 ‘Miss. lime” 
8-10-21E 1,266 McLouth sand 


Method of 
Exploration 


Chance 
Subsurface 
Core drill 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Subsurface 
Core drill 
Subsurface 
Core drill 
Seismograph 
Seismograph 


Subsurface 
Seismograph 
Subsurface 
Subsurface 
Subsurface 
Seismograph 
Subsurface 


Seismograph 


Subsurface 
Subsurface 
Core drill 
Core driil 
Chance 
Subsurface 
Core drill 
Chance 
Seismograph 


Surface 
Subsurface 
Subsurface 
Subsurface 
Core drill 
Chance 
Subsurface 
Seismograph 
Subsurface 
Seismograph 
Subsurface 
Subsurface 
Subsurface 
Seismograph 
Subsurface 
Subsurface 
Surface 
Seismograph 
Surface 
Seismograph 
Core drill 
Subsurface 
Subsurface 


Chance 
Core drill 
Surface 


Potential 
(Barrels) 


223 


10,000,000 gas 


Additional development was under way at turn of the year with somewhat prom- 
ising results. 

Sheridan County.—The Union Oil Company, in its first venture in Kansas, 
discovered the Studley pool, T. 8 S., R. 26 W., on surface structure. The produc- 
ing zones are in the Lansing-Kansas City limestone topped at 3,679 feet. Four 
moderately small wells and 3 dry holes were completed by the end of the year. 
Although apparently no large reserve has been found here, the discovery is the 


250 
Ames 287 
Arnold 142 
Bahr 50 
266 
806 
80 
200 est. 
388 
Chitwood 2,672 
Click 25 
Dayton, N. 75 a 
Eveleigh 425 va 
3,000 
150 
3,000 
25 
25 
279 
25 
203 x 
| 25 
Reno 2,505 
Saline 1,500 
Pratt 1,629 
Stafford 308 
Rice 249 oe 
Rooks 25 
Russell 150 
Ellis 112 fe 
Rooks 2,711 
Barton 15 
Graham 1,904 
548 
3,000 
86 te 
78 
1,342 
151 
180 
25 
124 
26 
868 
1,031 
73 
1,378 
100 
129 
1,612 : 
104 
270 
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first in the county and is 12 miles west of the nearest producing area in Graham 
County. It stimulated interest in all of northwest Kansas. 

Dickinson County.—After 25 years of intermittent exploration, the first oil 
produced in Dickinson County was found in 1943 when the Lost Springs pool in 
Marion County was extended across the line and a small well was discovered in 
T. 14 S., R. 1 E. It is the Bonnacord pool. The discovery well made 223 barrels 
per day from the Burgess sand at 2,483—2,490 feet. 

Ness County.—A small well in the Mississippian limestone was the discovery 
of the Arnold pool, T. 16 S., R. 25 W. Core drilling was the basis of the location. 
The value of the pool remains in doubt, but it started a lease play in Ness and 
Hodgeman counties. 

Ellis and Rooks counties——The discovery of several pools west of the Bemis 
and Burnett fields of Ellis County appear to be the forerunner of important addi- 
tional reserves around the common corners of Ellis, Rooks, Trego, and Graham 
counties. After much core-drill work, the Continental Oil Company discovered 
the Palco pool, Sec. 5, T. 10 S., R. 20 W., and the Kriley pool, Sec. 22, T. 8 S., 
R. 18 W. The Champlin Refining Company discovered the Marcotte pool, Sec. 
15, T. 10 S., R. 20 W. The Ellis and Berry pools, both discovered in 1942, and the 
Morel pool were extended in 1943. Early in 1944, the Ellis Northwest pool was 
found in Trego County, and the Hobart and Zurich Townsite pools in Rooks 
County. Although development has not progressed far in any of these new pools, 
results justify the belief that important reserves in both Arbuckle dolomite and 
Lansing-Kansas City limestone have been uncovered. 

The Hunter, Paden, Roxbury Southeast, and Fanska pools are Mississippian 
limestone producing areas found on the south fringe of the Salina basin. Several 
extensions and relatively small discoveries in Arbuckle dolomite were made in 
Stafford County. 

MISSOURI AND IOWA 


Two wildcat tests were completed in Iowa, totalling 3,799 feet. They were 
Hayes ef al. Fry No. 1, Sec. 23, T. 71 N., R. 9 W., Jefferson County, which was 
abandoned at 965 feet, and F. O. Aiken’s Paul No. 1, Sec. 15, T. 73 N., R. 40 W., 
Mills County, which was a dry hole at 2,834 feet. 

The Forest City basin play in northwest Missouri has practically ceased. 
Seven dry wildcats were completed in the state during the year, with a total foot- 
age of 12,546 feet. These offered little encouragement for pre-Pennsylvanian pro- 
duction in the area. The south offset of the discovery well in the Tarkio pool, 
discovered by the Cities Service Oil Company, Sec. 32, T. 65 N., R. 35 W., Atchi- 
son County, was completed as a 20-barrel well from a sand in the Cherokee shale, 
at 1,398 feet. 

NEBRASKA 


For the second successive year wildcat drilling in Nebraska was unsuccessful. 
Twenty-nine dry holes were completed: 20 in the western ranges, and g in eastern 
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ranges. The total footage was 84,865 feet. Complete information is not available 
on many stratigraphic tests and tight holes. The geological background of these 
tests is: seismograph, 14; core drill, 2; soil analysis and magnetometer, 2; core 
drill and seismograph, 1; chance, 3; unknown, 7. 

Table VII gives a summary of Nebraska wildcats in 1943. Most Nebraska 


TABLE VII 
1943 WESTERN NEBRASKA WILDCATS 
Total 
County Sec.-T.-R. Operator and Farm pete Formation Method 
eet 

Harlan 10-1N-19W Bell’s Roulier 4,040 Arbuckle Seismograph 
Furnas 31-1N-24W Helmerich & Payne’s Hamilton 3,478 Pre-Cambrian Seismograph 
Harlan 14-2N-18W Bell’s Battin 3,557 Arbuckle Seismograph 
Harlan 20-2N-18W Ohio’s Hanes 3593 Arbuckle Seismograph 
Harlan 25-2N-20W Bell’s Flamming 3,840 Arbuckle Seismograph 
Furnas 33-2N-21W Trickett & Adkins’ Gossic 35723 Pre-Cambrian Chance 
Furnas 31-3N-25W Stanolind’s Harding 3,422 Pre-Cambrian ? 
Chase 27-5N-38W Stanolind’s Strat. test 1 
Phelps 15-7N-20W Carter’s Strat. test 10 3,880 Pre-Cambrian Seismograph 
Buffalo 9-8N-18W Carter’s Strat. test 11 3,835 Pre-Cambrian Seismograph 
Buffalo 27-9N-13W Carter’s Strat. test 9 3,917 Arbuckle Seismograph 
Buffalo 35-10N-16W Bell’s Burton 4,070 Arbuckle Seismograph 
Buffalo 27-10N-18W Bell’s Nickel 3,810 Arbuckle Seismograph 
Perkins 9-10N-36W Carter’s Strat. test 8 4,869 Pre-Cambrian Seismograph 
Buffalo 26-12N-17W Bell’s Swenson 3,778 Arbuckle Seismograph 
Buffalo 3-12N-18W Bell’s Harse 3,569 Arbuckle Seismograph 
Sherman 19-15N-14W Carter’s Strat. test 4 3,497 Arbuckle Chance 
Sherman 22-15N-14W Bell’s Michalous 3,471 Arbuckle Seismograph 
Antelope 31-25N-6W Cave & Wenhoff’s Taylor 1 2,100 ? a and 

soil analysis 
Antelope 31-25N-6W Cave et al. Taylor 1A 2,625 Pre-Cambrian Magnetometer and 

soil analysis 

1943 EASTERN NEBRASKA WILDCATS 

Richardson 16-1N-17E Skelly’s Strat. test 19 2,475 Hunton Core drill 
Richardson 15-1N-17E Skelly’s Strat. test 1,570 Cherokee Core drill 
Richardson 2-2N-15E Ferguson & Towle 2,520 Hunton Core drill and 

Seismograph 
Johnson 4-4N-12E Stanolind’s Strat. test 6 be > 4 
Johnson 5-5N-12E Stanolind’s Strat. test 5 
Johnson 6-6N-12E Stanolind’s Strat. test 4 bi bs 
Otoe 22-7N-11E Stanolind’s Strat. test 2 
Otoe 11-7N-10E Stanolind’s Strat. test 1 bg 
Otoe 25-7N-12E J. M. Conner’s Ritter 2,532 Pre-Cambrian Chance 


* Confidential information. 


wildcats in 1943 were drilled by reputable companies and penetrated the complete 
stratigraphic column. Considerable additional stratigraphic information has been 
gained by these tests, but very few showings of oil are recorded. 

Development of producing areas in Nebraska had practically ceased by the 
end of 1943. The cumulative production in Nebraska, January 1, 1944, was ap- 
proximately 4,142,000 barrels, of which 3,347,000 barrels was produced in the 
Falls City pool, and 615,000 barrels in the Barada pool. The Schubert pool has 
produced about 108,000 barrels, and the Dawson pool about 72,000 barrels. 
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DEVELOPMENTS IN OKLAHOMA IN 1943! 


JOSEPH L. BORDEN? 
Tulsa, Oklahoma 


ABSTRACT 


Oklahoma produced 121,697,740 barrels of crude oil during 1943, a decline of 16,299,527 barrels 
from 1942. While national production increased 8.3 per cent Oklahoma production decreased 11.8 
per cent. Louisiana has replaced Oklahoma as the third ranking state. 

Reserves for the state declined also. New discoveries and extensions added about 623? million 
barrels to proved reserves, but this is 59 million barrels short of the annual production of 1213 million 
barrels. Oklahoma’s proved reserves are estimated to be 908,618,000 barrels, by the A.P.I. committee 
on reserves. 

There were 1,187 wells drilled during 1943, 336 of which were wildcat or exploratory wells. These 
resulted in the discovery of 34 new oil pools, 10 new gas pools, and 38 extensions and new producing 
formations. Most of the new discoveries are small, and will have little effect on future production or 
reserves. The West Edmond pool, producing from the Hunton limestone, is the most important dis- 
covery of the year. The trend toward deeper drilling is reflected in the increase from 9 to 15 in the 
number of wells in Oklahoma which have reached or exceeded 10,000 feet in depth. 

Geophysical activity decreased sharply, both in the number of crew months of work, and the 
types of work. Seismograph and gravimeter are the only types reported. Core drill and stratigraphic 
holes were reduced in number. 

The most important event of the year was the discovery of oil on the west flank of the “granite 
ridge” in central Oklahoma, which has opened the entire west flank of this ridge and the Anadarko 
basin to additional prospecting. 


INTRODUCTION 


The position of Oklahoma among the petroleum-producing states did not 
improve during 1943. With national production at a new maximum of 1} billion 
barrels, Oklahoma production dropped to the lowest it has been in 22 years. Not 
since 1921 has Oklahoma’s production fallen below 125 million barrels. Five states 
produced 80 per cent of the national production and in two of these states pro- 
duction declined. Estimated reserves declined in three of these states. In only one 
of the leading states (California) did production and reserves both increase during 
1943. Texas, with an increase of 111,301,000 barrels (27 per cent) of production, 
decreased her reserves by 220,000,000 barrels. Oklahoma reserves were decreased 
nearly 60,000,000 barrels, or 6 per cent. National proved reserves are placed at 
20,064,152,000 barrels, a decline of 18,640,000 barrels. 

With the end of the war not yet in sight it behooves every geologist to expend 
every possible effort toward the discovery of new oil reserves. 


DEVELOPMENT 
Oklahoma produced 121,697,740 barrels of oil in 1943, which is 16} million 


1 Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received, 
March 17, 1944. 

2 Pure Oil Company. The assistance of numerous companies and individuals in supplying data, 
checking information, typing and proof reading the manuscript, et cetera, is acknowledged and 
appreciated. Insofar as possible companies have been given the opportunity to check the data as 
published on their wells. 

3 Production figures are taken from the Oklahoma Corporation Commission’s Report on Pipe 
Line Runs for 1943. 
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barrels less than the 1942 production of 137,997,267 barrels and represents a de- 
cline of 11.8 per cent. Proved reserves also declined 59 million barrels, being 
estimated at 908,618,000 barrels as of December 31, 1943. Oklahoma is credited 
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Fic. 1.—Graph showing relation of Oklahoma production to national production, 1930-1943. 


with discovering 503 million barrels of new oil and adding slightly more than 
12 million barrels by extensions and revisions, or a total of nearly 623 million 
barrels added reserves. Against this discovery, Oklahoma produced 1213 million 
barrels, or a net loss of 59 million barrels. 


‘ Figures on state and national reserves are taken from the February 19, 1944, report of the Ameri- 
can Petroleum Institute’s Committee on Petroleum Reserves. 
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TABLE I 
CoMPARATIVE PRODUCTION, IN BARRELS, OF Six LEADING COUNTIES 
I I 
Oklahoma 22,074,490 18.1 27,629,133 20.0 
Seminole 15,988, 282 13.1 18,537,974 13.4 
Osage 10, 847,816 8.9 11,615,305 8.4 
Carter 7,923,029 6.5 8,909, 380 6.5 
Creek : 7,750,060 6.4 7,893,953 5-7 
Pottawatomie 7,347,695 6.0 10,446,442 76 
71,931,372 59-0 85,032,187 1.6 


As in past years more than 50 per cent of the state oil was produced by five 
counties, as shown in Table I. It is interesting to note that Pottawatomie County 
is no longer in the top five and has been surpassed by both Carter and Creek 
counties. The addition of the sixth county makes the table include all the counties 
which average in excess of 500,000 barrels of production per month. While pro- 
duction in these 6 counties represents 59 per cent of the state’s total production 
the decline in production of 13 million barrels represents 80 per cent of the total 
decline for the state. 

Drilling operations were about the same as last year, with 1,187 wells in 1943 
compared to 1,191 in 1942. Exploratory wells however increased from 253 to 336, 
an increase of 33 per cent, which resulted in 44 new oil and gas pools for the year | 
compared to 39 in 1942. Twenty-eight per cent of all wells drilled in 1943 were 
exploratory wells, compared to 21 per cent in 1942. However, the rate of dis- 
covery dropped from one discovery to each 5.6 wildcat wells in 1942 to one dis- 
covery to each 6.8 wildcat wells in 1943. (This does not include extensions and 
new producing formations.) 


TABLE II 
COMPARATIVE BREAK-DOWN OF WELLS DRILLED IN 1942 AND 1943 
Exploratory Wells 
Total Pool 
Oil Gas Dry Ext. N.Fm. Total Wells 
1943 1,187 34 10 254 23 15 336 851 
1942 I, 191 32 178 21 15 253 938 


The trend toward deeper drilling is evidenced by the completion of 4 wells in 
excess of 10,000 feet, the continued drilling of a fifth, and the drilling of two more 
which passed the 10,000 foot mark in January, 1944. The list of deep tests in 
Oklahoma thus increased from a total of 9 at the close of 1942 to 15° by the end 
of January, 1944, and this list will be materially increased before 1945. Three of 
the deep tests completed in 1943 are discussed under Important Dry Holes. 


DISCOVERIES 


The rate of discovery of new oil and gas fields was increased slightly during 


5 One of the wells completed in 1943 had reached a depth in excess of 10,000 feet in 1942 and is 
included in the 9 for that year. 
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Fic. 2.—Map showing new pools, extensions, new producing formations, and 
important dry holes drilled in 1943. 
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the past year. This was accomplished by increasing the number of exploratory 
wells drilled from 253 in 1942 to 336 in 1943 (Table II). This resulted in the dis- 
covery of 34 new oil pools, 10 new gas pools, and 38 extensions and new producing 
formations. In spite of the fact that this is 5 more new oil and gas pools than were 
discovered in 1942 it should not lead to optimism. Table III, which lists all the 
discoveries for 1943, indicates that 20 of the 34 new oil pools were one-well pools 
at the end of the year and many of them have slight chance for additional de- 


velopment. Obviously such pools are of little importance from the standpoint of . 


future reserves. 


A brief description of the more important pools of the year follows. 
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EAST OTOE 


Production in the East Otoe pool was discovered by the Superior Oil Corpora- 
tion in recompleting Gillham No. 1, NE., SE., SE. Sec. 14, T. 22 N., R. 1 E., 
Noble County, in the Tonkawa sand. Subsequent drilling has added two new 
producing formations to this pool. 

In September, 1936, Stanolind-Amerada abandoned Gillham No. 1 as a dry 
hole, after finding salt water in the second Simpson (Ordovician) sand at 4,656- 
4,669 feet, total depth. Late in 1942 the Superior Oil Corporation took over this 
lease, cleaned out the old hole to 3,393 feet, ran 7-inch casing, and began to test 
Pennsylvanian sands. The Layton was perforated and yielded a hole full of water 
after which the Tonkawa, at 2,552—2,590 feet, was tested and yielded 10 barrels oil 
and 35 barrels water. 

The Davon Oil Company then made location for Donahoe No. 1, Cen., SE., 
SW. Sec. 13, 3 mile east of the discovery well. Failing to produce in the Tonkawa 
sand this well was drilled to the Layton, 3,204-3,229 feet, total depth, where it was 
completed, producing 80 barrels of oil and one barrel water on pump. 

In September, the Superior completed Mangrum No. 1, Cen., NE., SE. Sec. 
14, T. 22 N., R. 1 E., in the Perry “gas sand” topped at 2,889 feet after the 
Layton sand failed to produce. The 7-inch casing was set to produce from the 
Layton, but was perforated through the Perry sand when the Layton proved un- 
productive. Initial production was 42 barrels of oil daily. 

The original Stanolind-Amerada dry hole was drilled on seismograph informa- 
tion. Superior made a seismograph survey of the area after the Stanolind- 
Amerada well was abandoned. 

All production is from sands of Pennsylvanian age. No tests except the original 
dry hole have been drilled to lower formations. 

The field, which is confined to Secs. 13 and 14, is 2} miles east of the Otoe City 
pool. At the close of the year there were 6 oil wells, 1 dry hole, and 2 drilling wells. 


WEST EDMOND POOL 


The first important production on the west flank of the “granite ridge” in 
central Oklahoma was discovered by Gutowsky et al. when Wagoner No. 1, 
NW., NW., SW. Sec. 32, T. 14 N., R. 4 W., was completed early in May, pro- 
ducing 520 barrels of 41° gravity oil from the Hunton limestone. Drilled on a 
location made without benefit of orthodox geology, it is the most important ad- 
dition to Oklahoma reserves found in 1943. Located 15 miles northwest of Okla- 
homa City and 6 miles west of the Edmond pool, the new play contained 15 
producing wells and 31 drilling wells, 6 of which were outlying wildcats or semi- 
wildcats, at the close of 1943. Production has been established in 7 sections, and 
drilling operations are spread over 13 sections. There are no dry holes. 

Wagoner No. 1 drilled a normal upper section. The Bartlesville (Pennsyl- 
vanian) sand was cored, as was the Mississippian limestone, without success. The 
Hunton (Silurian-Devonian) limestone was topped at 6,877 feet, with a small 
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showing of oil reported, but this was not cored. Drilling proceeded to 7,664 feet, 
where an electrical survey was run and the well was shut down for orders since 
both the first and second ‘‘Wilcox” sands (Ordovician) had proved unproductive. 
It was then decided to test the Hunton and 7-inch O.D. casing was set and ce- 
mented at 7,103 feet, 226 feet in the Hunton. The well was plugged back to 
7,044 feet and the casing was perforated between 6,951 and 6,956 feet with 11 
shots, which yielded an estimated 5,000,000 cubic feet of gas and enough oil to 
make a few small flows. Continued testing resulted in a total of 47 shots placed 
between 6,938} and 6,956 feet, and the well was completed, producing 520 barrels 
of oil daily through 9/32-inch choke on 23-inch tubing. An estimated 1,000,000 
cubic feet of gas daily accompanied the oil. Casing pressure was 1,050 pounds and 
tubing pressure 350 pounds per square inch. 

A half mile north of the discovery well the Sohio Oil Company’s Cargill No. 1, 
Cen. SE., SE. Sec. 30, T. 14 N., R. 4 W., was dry in the Hunton, but drilled on 
and tested both first and second ‘‘Wilcox” sands. At the total depth of 7,585 feet 
it was plugged back to 6,765 feet and shot between 6,735 and 6,747 feet, in the 
Bartlesville sand. The well was completed, producing 80 barrels of 40° gravity 
oil and 3 barrels of water daily. 

The Wagoner and Cargill discovery wells are the only Ordovician tests. 

With 15 producing wells on 40-acre spacing the pool has a proved area of 600 
acres, but it seems not improbable that wells now drilling will increase this to at 
least 1,500 acres.® 

Production is limited to the Bois D’Arc (Devonian) member of the Hunton 
limestone. The perforated zone within the Bois D’Arc varies between 40 and 75 
feet in thickness and averages about 55 feet. There is considerable truncation on 
the top of the Hunton, the discovery well encountering 358 feet of limestone, 
though the Bartlesville discovery well had only 182 feet of Hunton.’ 

The Mississippian limestone is only 15-20 feet thick and in a few wells both 
the limestone and the underlying Chattanooga shale are absent, with beds of 
Cherokee (Pennsylvanian) age lying on the Hunton limestone. 

The largest potential recorded is 1,605 barrels, but this well was acidized, and 
produced through 23-inch tubing without choke. It is common field practice to 
cement the producing string of casing through the oil zone and then perforate the 
beds desired. 


SOUTHEAST STROUD 


A Pennsylvanian sand pool in the Stroud area was opened on April 12 when 
J. J. Fleet et al. completed Adams No. 1, Cen. SE., NW. Sec. 8, T. 14 N., R. 7 E., 


5 As of May 15 there were 54 producing wells (2,160 proved acres), 55 wells drilling or preparing 
to drill, and 14 outlying drilling wells, most of them north of the pool. Much of this activity is the 
result of a Hunton limestone producer in Cen. SE., SW. Sec. 7, T. 14 N., R. 4 W., completed early 
in May for 2,040 barrels of oil through one-inch choke. 


_ 7A well completed since the first of the year in the north part of the field failed to find any 
Bois D’Arc limestone and was abandoned as a dry hole even though structurally higher than some 
of the producing wells. 
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in the southwest corner of Creek County, and between the old Stroud pool and 
the recently discovered (1942) Hickory Grove pool. The Prue (Pennsylvanian) 
sand was encountered at 2,860 feet and at the total depth of 2,874 feet the sand 
was shot with 25 quarts of nitroglycerine, and flowed 127 barrels of oil through 
open tubing with an estimated one million cubic feet of gas. In October the well 
was deepened to 2,934 feet, or 74 feet in the sand, and it was shot again with 120 
quarts through the entire sand section. This increased production to 384 barrels 
daily. 

The Prue is the only producing formation at present. Wells which have drilled 
the entire section and penetrated the underlying Verdigris limestone show a thick- 
ness of about 70 feet of sand and sandy shale. No wells have gone below the Verdi- 
gris limestone; thus, the lower Pennsylvanian sands, particularly Skinner and 
Bartlesville, as well as Mississippian and Ordovician formations, are still untested. 

Present production is limited to Secs. 8 and 17. All of the wells are shot, many 
of them with heavy charges (up to 400 quarts) of nitroglycerine, and all wells 
flow. There is no water. Gravity of the oil is 44°-46°. The largest potential is 
384 barrels, but several of the wells have been completed for less than 100 barrels. 
Based on 40-acre spacing there are 520 acres proved productive. 

Structure on the Oswego indicates this is a terrace. 

The location of the discovery well was made because of an old gas well which 
was drilled in the SW., SW., NE. Sec. 8 in 1915. At the total depth of 2,836 feet 
(probably the top of the Prue sand) this well blew out with an estimated 25 
million cubic feet of gas, caught fire, and burned the rig down. 


WEST MOORE POOL 


The West Moore pool was discovered by the Mid-Continent Petroleum Corpo- 
ration whose Harris No. 1, NE., SE., SW. Sec. 29, T. 10 N., R. 3 W. was com- 
pleted in the second Simpson (2d ‘‘Wilcox”’) sand (Ordovician) producing 178 
barrels of oil at 8,792 feet, total depth. Though there are a few other Simpson 
producers west of the “granite ridge’’ in central Oklahoma, this discovery over- 
shadows the others not only in potential production, but also because of the vast 
leasing activity and geophysical campaign resulting from it. 

Spudded in mid-June the Harris No. 1 was drilled as a “tight hole.”’ The in- 
dustry was interested from the first because of the location on the west flank of 
the “granite ridge’ and because of the recently discovered Hunton oil in the 
West Edmond pool 25 miles north. To add to the interest, Carter was drilling 
two deep tests (not yet completed) about 10 miles south of the Harris well. This 
combination of activity made everyone very conscious of the possibilities of 
opening a vast new province to production. Hence, when news “leaked out” that 
a showing of oil had been encountered, and a core taken in the Hunton, excite- 
ment ran high and there were visions of a second East Texas field flanking the 
“granite ridge,” with production from porous Hunton limestone. 

The well went on down and tested both first and second Simpson sands, the 
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latter topped at 8,780 feet, yielding soft saturated sand in a bottom-hole core at 
8,787—-8,792 feet. On drill-stem test the well flowed oil in 19 minutes and estimates 
of its producing ability ran high. 

After being nearly lost, in the attempt to run casing, the well was onde on 
production and flowed 65 barrels per hour on a 3-hour test through 4-inch choke. 
It produced 178 barrels of 39° gravity oil daily on 10/64-inch choke, with 2} 
million cubic feet of gas. 

On the top of the second Simpson sand the Harris well is about 1,500 feet 
lower than producing wells in the Moore pool, 7 miles east. This rate of dip is 
excessive, and suggests a deep syncline or fault separating the West Moore pool 
from the Moore field, but whether it is on a secondary ridge paralleling the 
“granite ridge”’ or on isolated structure is not known. 

The Mid-Continent Petroleum Company worked the area with seismograph 
and gravimeter prior to making the location. Geophysical surveys of this town- 
ship were made by most major companies in the past 14 years, using seismograph, 
gravimeter, torsion balance, magnetometer, and soil analysis. 

At the close of the year two offset locations were being drilled. 


HORNS CORNER 


The discovery of both oil and gas in the Cromwell (Pennsylvanian) sand, in a 
wildcat drilled in Sec. 29, T. 7 N., R. 10 E. by the Deep Rock Oil Corporation, 
opened a new pool on the east flank of the Seminole uplift and opened a consider- 
able area to additional prospecting. 

The first well in the recent play was drilled by the Burke-Greis and the Deep 
Rock companies in Sec. 19, T. 7 N., R. 10 E. This well tested both first and 
second Simpson sands and at the total depth of 4,961 feet was plugged back to 
test the Cromwell sand, which on earlier tests had produced gas estimated at 
5-10 million cubic feet daily. Exhaustive tests in this sand yielded some gas, but 
the accompanying water flow was too great to make the gas production com- 
mercial. 

The Deep Rock then moved about 13 miles southeast and spudded B. L. 
Price No. 1, in NE., NE., NE. Sec. 29, T. 7 N., R. 10 E., and drilled it to 3,882 
feet, in the Cromwell sand topped at 3,866 feet. A bottom-hole core yielded soft 
saturated sand and a drill-stem test flowed 42° gravity oil at a rate estimated at 
15 barrels per hour. On completion test the well flowed 572 barrels of oil with 14 
million cubic feet of gas. 

Subsequent development indicates a northeast-southwest trend to the pool 
with production limited at present to Secs. 21 and 29. Wells } mile east and } mile 
northwest of the discovery were abandoned as dry holes, indicating that the field 
will be limited to a small area. 

The discovery well penetrated the producing sand 16 feet, but two of the 
producers were completed only 3 feet in the sand, and a third well which drilled 
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10 feet into the sand has produced some water from the first. An upper Cromwell 
sand member is non-productive and is usually cased off. 

. At the close of the year there were 5 producing wells, 1 dry hole, and 3 drilling 
wells. 

Gas in the Cromwell was discovered in the Burke-Greis and Deep Rock No. 1 
Turner, Cen., SW., NW. Sec. 8, T. 7 N., R. 10 E., about 23 miles north of the 
Horns Corner oil pool. At the total depth of 4,744 feet this well was plugged back 
to 3,585 feet to test the Cromwell topped at 3,544 feet, after the Simpson sands 
failed to produce. The Cromwell was perforated and the well produced 13 million 
cubic feet of gas daily with a spray of oil. It is doubtful if this gas area will ever 
connect with the oil field to form an oil and gas field of major proportions. 

The discoveries in this township were based on seismograph survey of the 


area. 
FORT SILL RESERVATION 


This interesting shallow sand oil and gas field was discovered by The Texas 


TABLE IV 
DEVELOPMENT IN T. 3 N., R. 10 W., IN 1943 


Completions Largest Initial Production 
Sec. Drilling 
Oil Gas Dry Total Oil Gas 
3 I 2 3 PE, Fg 
4 I I 
5 1 (1942) 2 2 I 4M 
8 7 3 I II Pf., Fl. 79 43M 
9 I I 2 4 Pi, P. 25 oil 4M 
12 wtr. 
10 I 
14 I I 
16 I 4 5 I Pf., Fi. 6 
17 I 2 I 4 Pi P.2 23M 
20 I I 2 2 3M 
21 I I 2 4M 
22 2 2 
28 I I 
29 I I 2 S., P. 10 
Total 12 8 | 21 41 4 


Company’s Ed Roll No. 1, Cen., SE., SW. Sec. 5, T. 3 N., R. 10 W., Comanche 
County, in September, 1942. The development of the field has been almost en- 
tirely in 1943, however, and on that basis it is included in this report. 

The first oil in this area was discovered in 1925 when Becker and Reid com- 
pleted two small wells in the SE., SW. Sec. 3, T. 3 N., R. 10 W., in shallow sands. 
The Perrio No. 1, Cen. SE., SW., produced 65 barrels of 34° gravity oil from a 
sand topped at 1,432 feet. The Perrio No. 3 produced 7 barrels of 35° gravity oil 
from a sand topped at 1,338 feet. A third well was completed in 1930, producing 
6 barrels of oil and 12 barrels of water from a sand topped at 1,446 feet. 
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The area then lay dormant until 1942 when The Texas Company drilled Roll 
No. 1, Cen., SE., SW. Sec. 5, T. 3 N., R. 10 W., to the total depth of 8,078 feet in 
basal Simpson, and plugged it back to 974 feet, where it was completed, producing 
4 million cubic feet of gas from a shallow sand topped at 947 feet. In May, 1943, 
The Texas Company completed Spencer No. 1, Cen., NW., NW. Sec. 8, T. 3 N., 
R. 10 W., less than } mile southwest of the Roll well, producing 75 barrels of oil 
from a sand topped at 790 feet. This created much interest in the area and active 
lease and drilling campaigns were started. This resulted in the completion of 41 
wells during 1943, with 4 wells drilling at the end of the year. 

Production has been obtained in g sections,® with dry holes in 5 additional 
sections. The erratic nature of the production makes it difficult to evaluate future 
development. The Texas’ Roll No. 1, discovery well, has dry holes on three sides, 
all within $ mile of it. One of these dry holes is a northwest offset to the Spencer 
No. 1, extension discovery. A small gas well in Sec. g is offset with a dry hole. 
A small oil well in Sec. 16 is offset northeast and southwest by dry holes. In con- 
trast to this, three wells located at half-mile intervals across the north half of 
Sec. 17 are all producers. 

The producing sands are lenticular, comprising a sand zone rather than a defi- 
nite sandstone and are believed to be Clearfork (Permian) in age. At least one 
well has developed production in lower arkosic sands of Wichita-Albany (Pon- 
totoc) age. 

Location of the field is at the northeast edge of the Fort Sill Military Reserva- 
tion with 3 producers in Sec. 8, and one producer in Sec. 17 drilled as direct offsets 
to the reservation. 

The location of the Roll well was made following an extensive seismograph 
survey in this area. 

IMPORTANT DRY HOLES 


Northern Ordnance, Inc., Bradshaw No. 1, Sec. 28, T. 22 N., R. 17 W., 
Woodward County, was abandoned at 10,073 feet after testing Simpson (‘‘Wil- 
cox’’-Ordovician) sand topped at 10,031 feet. A showing of oil was noted in the 
samples, but a core taken because of this showing yielded white water sand. This 
is the deepest well in drilling depth in this area, but four other wells in northwest- 
ern Oklahoma, not counting the Panhandle, have tested the Simpson. The loca- 
tion was made on a Carter Oil Company seismograph play, farmed out to North- 
ern Ordnance. 

Youngblood’s Swatek No. 1, Sec. 7, T. 11 N., R. 4 W., Oklahoma County, is 
one of the few deep tests west of the “granite ridge’”’ in central Oklahoma. The 
location is ro miles west of the Oklahoma City pool and 13 miles south of the 
newly discovered West Edmond pool. The Second Simpson sand (Second ‘‘Wil- 
cox’’) was topped at 8,624 feet and was revealed to be hard white sand in a bot- 

8 Since the wells in this pool are so widely scattered many of them are extensions, or even semi- 


wildcats. To list all such wells seems unnecessary, and would focus undue attention on the pool. 
Hence, only the discovery extension drilled in Sec. 8 is listed in Table III. 
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tom-hole core. The well was abandoned at 8,640 feet, after running electrical sur- 
vey. On the base of the Pennsylvanian, the Swatek well is about 1,700 feet lower 
than the apex of the Oklahoma City field, but on Simpson formations it is about 
3,500 feet lower. 

The Denver Producing and Refining Company’s Sah Cam No. 1, Sec. 33, T. 
10 N., R. 10 W., Caddo County, was finally abandoned after a long and checkered 
career. Spudded in late March, 1935, as an offset to the Adah Noe No. 1 in Sec. 
34, T. 10 N., R. 1o W., which produced from a Pennsylvanian sand topped at 
9,985 feet after being plugged back from 11,230 feet, the Sah Cam was drilled to 
10,084 feet where it was temporarily abandoned about the last of May, 1936, 
when no oil was found in the sand which produced in the offset well. In August, 
1941, work started again on the Sah Cam and by mid-February, 1942, it had 
reached a depth of 13,842 feet where circulation was lost and the drill pipe stuck. 
A year was spent in fishing, attempting to drill by, cutting drill pipe e¢ cetera, but 
in February, 1943, the pipe was cemented off and drilling was resumed at a plug- 
back depth of 8,950 feet. In early August, 13,738 feet of 53-inch casing was set in 
hard cherty sand. Water, which was encountered at 13,796 feet where the forma- 
tion softened, increased with drilling, and became noticeably hotter below 13,835. 
At 13,882 feet, the total depth, the well was flowing an estimated 8,000 barrels of 
water per day. The temperature of the water at the casing head® was 178°F. 

The well was finally abandoned late in September, 1943. 

The original location was made on a block of approximately 50,000 acres 
taken in 1930-1931, and based on surface work by the late Clyde M. Becker. 

The Gulf Oil Corporation’s Perkins No. 1, Sec. 31, T. 8N., R. 17 W., Washita 
County, was abandoned at 4,714 feet, in Viola (Ordovician) limestone.!® This 
well drilled 1,390 feet of Hunton limestone, 165 feet of Sylvan shale and dolomite, 
735 feet of Viola, and 305 feet of Simpson (Ordovician) limestones, green shales, 
and thin sands. At 4,590 feet it passed from Simpson back into the Viola and was 
soon abandoned. Location was made after a seismograph survey. 

The Kerlyn Oil Company’s Greb No. 1, Sec. 1, T. 7 N., R. 17 W., Kiowa 
County, 5 miles east and a mile south of the Gulf’s Perkins No. 1, was abandoned 
at 7,880 feet after drilling 1,625 feet of Hunton limestone and going about 425 
feet into the Viola. 

The Stanolind Oil and Gas Company’s M. Burton No. 1, Sec. 28, T. 3 N., R. 
6 E., CM., Cimarron County, was abandoned at 7,032 feet, in granite. It is the 


® The following analysis and other data about the water are published through the courtesy of 
R. G. Rapp, president of the Denver Producing and Refining Company. 
Total solids @ 163°C., mg. per liter 20,850 
Chlorides as Cl, mg. per liter 11,540 
(signed) Wm. Furber Smith, 
Oklahoma Testing Laboratories 
10 Information just released is supplemental to the Gulf’s Perkins. The Gulf’s Groves No. 1, 
Sec. 6, T. 7 N., R. 17 W., $ mile southwest of the Perkins well, drilled 1,850 feet of Hunton, 115 feet of 
Sylvan, 657 feet of Viola, 998 feet of Simpson limestone, shale, and dolomite, and at 5,450 feet passed 
from Simpson (Ordovician) into Springer (Pennsylvanian) black shale. It was abandoned at 6,296 
feet, in the Springer. 
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second granite test in the Oklahoma panhandle. Location was made after seismo- 
graph and magnetometer survey, and is about 20 miles southwest of the newly 
discovered Pennsylvanian sand Keyes gas field discovered by the Pure Oil 
Company’s Cox No. 1. The producing sand in the Keyes well was unsuccessfully 
tested in the Standolind well. 

The Amerada Petroleum Corporation’s House No. 1, Sec. 2, T. 1 N., R. 3 W., 
Garvin County, was abandoned at 10,996 feet after drilling about 200 feet into 
Bromide (Ordovician) sands. A drill-stem test of the bottom roo feet of this hole 
yielded only drilling mud. This well was drilled 2 miles north of the Robberson 
pool, where Cambro-Ordovician oil is produced, and where in two wells, granite 
was encountered," at depths of less than 2,000 feet. The location is on the trend 
of the northwest-plunging Arbuckle Mountains about 10 miles northwest of the 
Arbuckle limestone (Cambro-Ordovician) exposure. 

The Amerada made the location after a seismograph survey of the area. 

Bert Fields e¢ al. Wilson No. 1A, Sec. 13, T. 5 S., R. 12 E., gives another con- 
trol point beneath the Cretaceous overlap for deposits of Ouachita Mountain 
facies. Spudded on the Goodland limestone, this well drilled out of the overlap 
into the Polk Creek shale and went 100 feet into the Big Fork chert (Ordovician). 
The location is 8 miles northeast of the Sinclair-Prairie’s Irwin No. 1, Sec. 18, T. 
6S., R. 12 E., which encountered Arbuckle Mountain facies below the Cretaceous. 

The Magnolia Petroleum Company’s Beard No. 1, Sec. 7, T. 7 S., R. 6 E. 
Marshall County, was abandoned at 2,010 feet, after a bottom-hole core of dark 
greenish gray shale showed a dip of 83°. Controversy on the bottom-hole forma- 
tion in this well ranged from Ouachita Mountain facies (possibly Stanley shale) 
to Pennsylvanian-Springer, or Sylvan (Ordovician) shale. The location is between 
the Madill and Preston anticlines and was based on a gravimeter survey. 

The Texas Company’s Beard Estate No. 1, Sec. 30, T. 8 S., R. 6 E., Marshall 
County, was abandoned at 2,056 feet, in Pennsylvanian strata when bottom-hole 
cores indicated nearly vertical dips. The location is on the Preston anticline about 
4 miles south of the Isom Springs pool which produces from shallow sands, on the 
apex of this anticline. 


EXPLORATORY METHODS 


Exploratory methods were drastically curtailed during 1943, the industry 
employing only those methods which are known to give satisfactory results. No 
activity was reported in Oklahoma for magnetometer, soil analysis, or electrical 
resistivity. Even seismograph activity was reduced 63} crew months and total 
geophysical work was down gg crew months. 

There were 35 seismograph parties operating in the state at the first of 1943, 
29 parties the last week in June, and 41 parties at the close of the year. Most of 
the major companies maintained their rate of seismograph activity, the decline 


1 A. R. Denison, “The Robberson Field, Garvin County, Oklahoma,” Bull. Amer. Assoc. Petrol. 
Geol., Vol. 7, No. 6 (June, 1923), p. 625. 


| 
‘ 
F 


788 JOSEPH L. BORDEN 


noted being largely through the elimination of ‘odd job” work for independents 
and small companies. 

The number of coreholes, both shallow and stratigraphic, were also decreased. 
Table V gives a summary of exploratory activity in 1943 compared with similar 
activity in 1942. 


TABLE V 
COMPARATIVE SUMMARY OF EXPLORATORY WORK IN 1943 AND 1942. 
Amount of Work Number of Companies 
1943 1942 1943 1942 
Seismograph 2943 358 crew months 22 17 
Gravimeter 663 83 crew months 9 12 
Magnetometer No work 203 crew months _— 4 
Surface detail 93 7% crew months 
Core drill 93 105 holes 4 5 
Stratigraphic drill 16 44 holes 4 5 


After the discovery of oil in the West Moore pool there was a concentration of 
geophysical activity in McClain, Grady, Cleveland, Canadian, Kingfisher, and 
other counties bordering the flanks of the “granite ridge.” 
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DEVELOPMENTS IN ROCKY MOUNTAIN REGION IN 1943! 


R. M. LARSEN? 
Casper, Wyoming 
ABSTRACT 


Drilling activities on the basis of all wells making any footage increased from 504 in 1942 to 686 
in 1943 in four oil- and gas-producing states of the Rocky Mountain region, an increase of 36 per cent. 
The number of wildcat and semi-wildcat wells increased from 81 to 164. The greatest increase was in 
Montana. Oil production declined slightly in Montana and northwestern New Mexico and increased 
in Colorado and Wyoming for an overall gain of 2.7 per cent. This was considerably less than the 
increase in 1941 and 1942. New discoveries included gas at Douglas Creek, Colorado, and Ingomar, 
Montana; and oil at Brady, East Utopia and Gage, Montana, and Gebo and Steamboat Butte, 
Wyoming. The most active new development was in the Tensleep sandstone pool at Elk Basin, 
discovered in 1942. Deeper formations developed new reserves in several other fields, such as the 
Madison limestone at South Oregon Basin and the Tensleep formation at Little Buffalo Basin, but 
some deep tests were disappointing. Geologic and geophysical work was very active, with several 

new companies entering the region and others preparing to do so in 1944. 


INTRODUCTION 


The district covered includes Colorado, Montana, Utah, Wyoming, and north- 
western New Mexico. It also properly includes portions of Arizona, Idaho, Ne- 
vada, and North and South Dakota, but activities in those states are few and 
scattered, and they are non-productive, except for some local occurrences of gas. 
In some instances, the statistical information is confined for comparative pur- 
poses to the first four states. 

DEVELOPMENT 


Development, on the basis of wells drilling and footage drilled, was substan- 
tially greater than during any year since statistics were first compiled in 1930. 
Table I shows the wildcat and semi-wildcat and the total drilling activity in 
Colorado, Montana, Utah, and Wyoming during 1940, 1941, 1942, and 1943. The 
year 1942 was the least active, due to wartime uncertainties, including spacing 
and material restrictions, and 1943 was the most active, because of some modera- 
tions of drilling restrictions and an accelerated search for new reserves. 

Table II shows the oil production in barrels by states during the past 4 years, 
and the grand accumulated totals to January 1, 1944. 

Reserve figures as announced by the American Petroleum Institute in the 
Oil and Gas Journal of February 24, and the Oil Weekly of February 28, 1944, 
indicated that Colorado, Montana, and Wyoming developed 200,382,000 barrels 
in new reserves in 1943, most of which was credited to extensions and revisions, 
and had a net gain of 156,989,000 barrels, compared with a national loss of 18,641, 
ooo barrels. Wyoming ranked second, with California first, in net gain, and was 
eighth in 1943 production and seventh in total reserves. 

Colorado.—Sixteen oil wells were completed, as compared with 12 in 1942. 

1 Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received, 
March 31, 1944. Published by permission of the director of the Geological Survey. 

2 Petroleum engineer, Geological Survey, United States Department of the Interior, P.O. Box 400. 
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Twelve were in the shallow Rangely field, one at North McCallum, one at Iles, 
and two at Wilson Creek. The only gas well completed was a new discovery at 
Douglas Creek. A deep well at Rangely, drilled to 7,173 feet in 1931-1933 and 
plugged back to 6,315 feet in the Weber quartzite, was placed on production in 
September, 1943, for the first time since its initial tests. Further deep drilling is 
expected in 1944. The North McCallum field was demonstrated to be commercial 
by a satisfactory new completion. It produces a gas which averages 94.5 per cent 
carbon dioxide and 5.5 per cent hydrocarbons, from which a light oil is condensed. 
A pilot plant was erected for recovering the oil and returning residue gas to the 


TABLE II 

State 1940 1941 1942 1043 Accumulated 
Colorado 1,702,090 2,142,610 2, 287,275 2,337,335 46,805,126 
Montana 6,661,358 7,515,257 8,063,817 7,889,987 105,798,748 
NW. New Mex. 248,453 416,575 474,390 433,290 8,542,848 
Utah 3,275 3,635 1,685 ° 197,310 
Wyoming 25,906,481 30,332,819 32,855,795 34,226,990 §99, 130,458 
Totals 34,521,657 40,410,896 43,682,962 44,887,602 760,474,490 


(Compiled by the Geological Survey from various sources. Subject to revision.) 


sands, and the field will be developed. South McCallum was considered to be non- 
commercial upon further drilling and will remain shut in. 

Montana.—One hundred fifty-eight oil wells were completed; 80 at Cut Bank, 
68 at Kevin-Sunburst, 5 in the new Elk Basin pool, and 5 scattered. Fifty-one 
gas wells were completed; 40 at Bowdoin and Cedar Creek, and 11 scattered. In 
1942, 123 oil wells and 69 gas wells were drilled. Production at Cut Bank and 
Kevin-Sunburst declined about 300,000 barrels below that of 1942 despite the 
new wells. The Elk Basin pool produced 229,000 barrels of Tensleep oil from the 
Montana area, beginning in August. With more wells and for a 12-month period, 
it should produce much more in 1944. 

Northwestern New Mexico.—Two gas wells were completed at Barker Creek 
and two at Fulcher Basin. Some shallow drilling was also done in the Hospah and 
Rattlesnake fields. The Continental Oil Company’s Navajo No. 1, NE. }, SW. } 
Sec. 13, T. 29 N., R. 19 W., drilled in 1942, had gas in the Ouray dolomite at 
6,948-6,950 feet and was deepened to 7,036 feet in 1943, plugged back to 7,004 
feet, and completed with an open flow of 33,000,000 cubic feet per day by the 
back-pressure method after acidizing. A second well, Rattlesnake No. 1-G, in the 
SE. 4, SE. } Sec. 13, was completed at 7,049 feet with an open flow of 17,300,000 
cubic feet. This work was done by the Continental Oil Company under contract 
with the United States Bureau of Mines. The Government has constructed a plant 
at Shiprock to process the helium-bearing gas from these two wells. 

W yoming.—Field activities were greater, but the number of completions was 
slightly less, 102 oil wells and 5 gas wells in 1943, as compared with 106 oil wells 
and 6 gas wells in 1942. Among the oil well completions were: Big Muddy 2, 
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Byron 7, Cole Creek 10, Elk Basin 20, Frannie 4, Lance Creek 6, Lost Soldier 3, 
Maverick Springs 3, North Oregon Basin 16, Salt Creek 3 (Tensleep), South Ore- 
gon Basin 14, Steamboat Butte 3, Wertz 2, and 9 miscellaneous. The Elk Basin 
pool produced 1,989,000 barrels of Tensleep oil from the Wyoming area. 


NEW FIELDS DISCOVERED 


For additional data on the fields or areas described in the following sections, 
see Table ITI. 

Colorado.—The only new discovery was the gas well of the Superior Oil Com- 
pany at Douglas Creek, a large, previously untested structure, in which the Union 
and the Continental oil companies each have a third interest. The well was unsuc- 
cessful not only in the Weber quartzite, which is productive at Rangely, but also 
in other deep formations, and was plugged back and perforated opposite three 
sands in the Dakota and Lakota between 4,326 and 4,430 feet, for an initial pro- 
duction of 5,800,000 cubic feet with 1,680 pounds shut-in pressure. A companion 
well at South Douglas Creek was abandoned as a dry hole. Northwestern Colo- 
rado has several gas fields which will remain shut in until the gas is needed and the 
reserves are deemed to be sufficient to warrant building a pipe line to a market. 

The Amerada Petroleum Corporation wel] at Clarks Lake, near the Welling- 
ton field, found water in the Sundance formation near the close of 1943, and was 
ready to plug back to test oil saturation in the upper Dakota or Muddy sand. 
Present information indicates that this well is a discovery in 1944. 

Montana.—Oil was found in three new fields, Brady, East Utopia or Lothair, 
and Gage. Gas was found at Ingomar. Brady and East Utopia were discovered by 
The Texas Company. The Brady well was reported capable of a production of 
12 barrels of 35° A.P.I. gravity oil in the Sunburst sand at 1,470-1,482 feet. 
The Madison limestone contained sulphur water. The East Utopia well found 20° 
A.P.I. gravity oil in the top of the Madison limestone at 2,578 feet, and on a 10- 
day test, averaged 1g barrels of oil and 1o barrels of water. The first well at Gage 
was completed in the Amsden formation at 5,965—6,100 feet for an initial produc- 
tion of 15 barrels of 34° A.P.I. gravity oil, after plugging back from the Madison 
limestone. A second well 12 miles east and 3 mile north of the discovery, was com- 
pleted in January, 1944, for a reported initial production of 358 barrels a day. A 
third well was drilling 3} miles east and ? mile south of the discovery well, and it 
is said that one or two rigs will be kept busy in 1944. Northern Ordnance, Inc., 
is credited with this discovery, and the gas discovery at Ingomar. The Ingomar 
gas is from the Amsden formation at a depth of 3,800—4,119 feet. It contains 82.63 
per cent nitrogen, 12.75 per cent methane, 4.03 per cent ethane, and 0.59 per cent 
carbon dioxide and oxygen, and has a B.t.u. value of 202. Initial production was 
8,200,000 cubic feet and the shut-in pressure 1,000 pounds. The second well on the 
structure is about one mile south and } mile west of the discovery well. It is hoped 
that a more petroliferous gas, or oil, is present somewhere on the structure. 

Another discovery was reported by Taylor Drilling Company at Pendroy, 
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comprising 28.4° A.P.I. gravity oil in the Madison limestone at 2,541—2,551 feet. 
Initial production was reported as 67 barrels of oil and 33 of water per day. In- 
creasing amounts of water caused the operator to revert to his original intention 
of testing the Devonian, and the well was finally suspended for the winter about 
500 feet in that system. A discovery was reported in this area in 1939, but the 
well was soon abandoned, and it can not be considered an oil field. 

Wyoming.—The first new discovery of the year was made by the British- 
American Oil Company at Steamboat Butte, a few miles northwest of the Pilot 
Butte field, which has produced light oil from sands in the Cody shale since 1916 
and black oil from the Tensleep sandstone since 1942. At Steamboat Butte, gas 
was found in the first and third Frontier sands, light oil in the Dakota and Lakota, 
but the well was completed in the Sundance (?) formation (some believe it is a 
Jelm or Chugwater sand) with the productive zone at 5,093-5,118 feet. It was 
capable of producing about 600 barrels of 27° A.P.I. gravity oil, of the type com- 
monly found in the Embar and Tensleep formations. This is practically the first 
Sundance production in the Wind River or Big Horn Basin, the only other recog- 
nized occurrence being in a shut-in well at Byron. Two more wells were completed, 
one located } mile south and the other } mile north of the discovery well. A fourth 
well, more than } mile northwest, was 153 feet lower structurally on the Sundance 
sand and had poor saturation. Drilling was being continued to the Tensleep sand- 
stone at the end of the year and present information is that this well will be a 1944 
discovery in that formation. 

Late in the year, the Gebo field was discovered by the Continental Oil Com- 
pany. This dome has been known for many years. It was tested to the Cloverly 
formation by a 2,700-foot well in 1916 and a 2,904-foot well in 1925-1926, and to 
the Frontier sand by a 1,530-foot well in 1931. As these light-oil sands were water- 
bearing, interest lapsed until discoveries in the Embar and Tensleep formations 
in the Big Horn Basin again directed attention to the dome. The discovery well 
was drilled to 5,309 feet in the Tensleep sandstone and plugged back to produce 
from the Embar between 4,735 and 4,840 feet. Initial production was rated at 
more than 2,000 barrels a day of 28.9° A.P.I. gravity oil, but the well was shut in 
because of incomplete storage and marketing facilities. A sample of oil from the 
Tensleep sandstone has 17.8° A.P.I. gravity, and this formation also should be 
productive. More wells will be drilled in 1944. 


NEW PRODUCING ZONES, SANDS, AND FORMATIONS 


The only completions in new zones or formations were in Wyoming. The 
Horse Creek field made a new discovery in the Lakota sandstone in 1942. In 1943, 
a second well was drilled to the Chugwater formation and plugged back and com- 
pleted in the Muddy sand. Then the discovery well was deepened to the Pennsy]l- 
vanian series, probably the Ingleside formation, but no deeper production was 
found. A third well was dry. The field is disappointing to date. 

The Little Buffalo Basin field, in which gas was discovered in the Frontier 
formation in 1914, was drilled to the Embar and Tensleep formations. The Good- 
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stein well was completed to produce from the Tensleep sandstone, topped at 
4,780 feet, for an initial production of 150 barrels per day of 20.2° A.P.I. gravity 
oil. The Stanolind well, 4 miles northwest, was drilling in the Tensleep sandstone 
at the end of the year, and later was abandoned at 5,944 feet in the Madison lime- 
stone. According to the Frontier contour map, the Stanolind well should have 
been about 270 feet higher structurally than the Goodstein well. The drilling 
revealed that it was only 115 feet higher on the Frontier, and was 181 feet lower 
on the Tensleep. 

The Kirk Oil Company completed a well in the Madison limestone at Frannie 
in the north fault block, which was in a zone about 100 feet lower than the only 
previous Madison producer, a well drilled by Stanolind Oil and Gas Company in 
1929 in the southern fault block. Two wells which are structurally lower found 
water in the Madison and were plugged back to the Tensleep sandstone. The 
productive areas of the Madison limestone around the producers appear to be 
very limited. 

Three wells were drilled to the Madison limestone at South Oregon Basin, the 
Yale Oil Corporation making the first discovery. The only previous Madison well, 
an edge well drilled in 1928, was unsuccessful. After testing and proving the 
Madison (17.5° A.P.I. gravity oil), the wells were plugged back to produce from 
the Embar formation so as to preserve the spacing pattern for that zone and avoid 
offset and royalty complications. At North Oregon Basin, three wells drilled to 
the Madison went to water, and were plugged back. The presence of producible 
amounts of Madison oil is questionable. A down-structure well drilled in 1928 
reported good oil showings. 

Unsuccessful tests of deeper zones in fields that produce from some shallower 
formation include those at White River, Colorado; Devon, Pondera, and Conrad- 
Midway, Montana; and Maverick Springs, Horse Creek, South Baxter Basin, 
North LaBarge, East Mahoney, Bunker Hill, Lance Creek, Dewey, and North 
Oregon Basin, Wyoming. 

EXTENSIONS 


Montana.—In the Kevin-Sunburst field, a well in the NW. 4, NE. 3 Sec. 2, T. 
36 N., R. 3 W., was completed in December, 1943, for an initial production of 85 
barrels of 44.9° A.P.I. gravity oil from a sand in the Ellis formation, confirming 
the existence of a pool discovered in 1941 but not developed. The area has been 
named the Thorpe pool. Two oil wells were completed in the Madison limestone 
by The Texas Company in Sec. 2, T. 34 N., R. 3 W., 3-2 mile northwest of old 
wells producing gas from the Sunburst sand. These wells are about 2} miles from 
the nearest oil wells to the east, north, and northwest. 

Development was active at the south end of the Cut Bank field, but the only 
new section added to the producing area was Sec. 32, T. 32 N., R. 5 W. 

The Marias River gas area was discovered in 1940 by the Nadeau Brothers 
shallow well in Sec. 16, T. 31 N., R. 3 W. In 1943 gas wells were completed about 
2, 3, and 4 miles northeast of the discovery well, and the field began furnishing 
gas to Shelby. 
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In 1942, the R. C. Tarrant DeStaffany well in the NW. 4, NE. j Sec. 30, T. 
28 N., R. 1 W., was completed as a small oil producer in the Conrad-Midway field, 
but it was suspended during 1943. The Tarrant Wood well in the NE. 4, NW. } 
Sec. 32, was continued to 3,695 feet in the Devonian in 1943, and suspended. A 
new well, drilled by Hagemann and Pond in the SE. 4, NW. 3 Sec. 20, was com- 
pleted as an oil well in September, 1943, with a reported initial production of 27 
barrels per day of 42.6° A.P.I. gravity oil in the Sunburst sand at 1,736-1,766 
feet. Three dry holes also were drilled in this area, one of which was only { mile 
west of the new oil well. 

W yoming.—The greatest extension and development was in the Elk Basin 
field, which extends across the line into Montana. This field has been the subject 
of several press and periodical releases, and is said to have contributed the largest 
new oil reserve of any field in the United States in 1943. The Tensleep discovery 
well finished drilling on November 19, 1942, and the second new well was started 
on February 19, 1943. At the end of the year, 25 oil wells had been completed, 
and about 5,800 acres had been proved productive. The surface elevations of the 
wells vary from about 4,400 to 5,000 feet, and the top of the Tensleep sandstone 
in the productive wells has a sea-level elevation varying from plus 656 to minus 
855 feet. Only one well was unsuccessful, a step-out well with a minus 1,718 eleva- 
tion on the Tensleep sandstone, about ? mile southwest of the nearest producer. 

The Tensleep productive area in the Lost Soldier field was blocked out by 
completions to the northwest and southwest, although structurally, these wells 
were higher on the Tensleep sandstone than a late 1942 completion. The surface 
elevation of this field is about 6,900 feet, and the oil wells have sea-level eleva- 
tions ranging from plus 3,047 to plus 1,591 feet on the top of the Tensleep. The 
low well is only 1,600 feet southeast of the high well. About 1,300 acres are es- 
timated to be proved in the Tensleep sandstone, which is more than twice the 
area developed in the shallow sands since 1917. The field had 14 Tensleep oil wells 
and no dry holes at the end of 1943. 

The “high” of the Wertz field is about 2 miles east and } mile north of that of 
the Lost Soldier field, and well elevations vary from about 6,700 to 7,000 feet. 
Wells close to the productive limits were completed at the northwest and south- 
east ends of the dome in 1943, outlining a productive area of about 650 acres. The 
oil wells have sea-level elevations ranging from plus 681 to plus 1,151 on the top 
of the Tensleep sandstone, with 23 wells completed. One dry hole was drilled 
several hundred feet down the structure on the southwest flank. 


All the drilling in the Oregon Basin field was within the known structural pro- 
ductive limits, except for the Kirk Oil Company’s well in the south fault block of 
South Oregon Basin. This well is about 1} miles south of the nearest producer, but 
whether the intervening land will be productive or whether it is a separate pool, 
can not be determined yet. This block has produced gas from the Frontier for- 
mation, but was not tested deeper until 1943. The well was completed in the 
Embar formation, the underlying Tensleep sandstone carrying water. 
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IMPORTANT WILDCATS 


Because of the increased activity and interest in the region, and the large 
number of exploratory wells, Table III has been prepared to list and show pertin- 
ent data about 123 wildcat and semi-wildcat wells. Wells less than 1,500 feet 
deep are not included, which reduces the size of the list about one third, without 
omitting wells of much importance except a few shallower wells at Big Piney and 
Marias River and a few wells started late in the year. 

In selecting these wells, the writer does not wish to enter into the debatable 
question as to what is a wildcat, an especially difficult question in the Rocky 
Mountain region where there are multiple zones and where structural conditions 
are sometimes unknown or vary greatly within short distances. The wells listed 
are a mile or more from any other producer, are tests of deeper formations, thus 
ranking as semi-wildcat, at least, or are out-and-out wildcats. The distances be- 
tween the Gage, Montana, and some other wells have been cited previously. As 
another example, one well at Elk Basin in Montana and one in Wyoming have 
been included. The Montana well is 2? miles north and 1 mile west of the 1942 
discovery well, is outside of the Frontier productive limits, and was the third new 
well started, so thus is a pure wildcat according to some definitions. The Wyom- 
ing well selected is more than one mile southwest of the discovery well, is also one 
of the first Tensleep wells, and is the lowest structurally of any oil well drilled 
during the year. 

GEOPHYSICAL PROSPECTING 

The following geophysical work was reported. 

Colorado.—Ohio Oil Company, seismograph in Morgan and Weld counties; 
Kerlyn Oil Company, seismograph in Boulder, Morgan, and Weld counties; 
California Company, gravimeter in Moffat and Morgan counties; Stanolind Oil 
and Gas Company, gravimeter in Moffat County; Phillips Petroleum Company, 
gravimeter in Baca and LaJunta counties. 

Montana.—Carter Oil Company, core-drilling in Liberty and Pondera coun- 
ties; General Petroleum Company, seismograph in Teton County; Texas Com- 
pany, seismograph in Toole County. 

South Dakota—Amerada Petroleum Corporation, seismograph and gravim- 
eter in Fall River County. 

Wyoming.—Amerada Petroleum Corporation, seismograph in Johnson 
County; Barnsdall Oil Corporation, gravimeter in Campbell County; British 
American Oil Producing Company, seismograph in Carbon and Fremont coun- 
ties; California Company, gravimeter in Carbon County; Carter Oil Company, 
gravimeter in Hot Springs, Park and Washakie counties, core-drill in Campbell 
county, seismograph in Campbell, Converse, Goshen, and Park counties; Con- 
tinental Oil Company, gravimeter in Big Horn and Johnson counties, seismo- 
graph in Carbon, Park, and Platte counties; General Petroleum Corporation, 
seismograph in Carbon, Natrona, and Washakie counties; Gulf Oil Corporation, 
gravimeter and seismograph in Campbell County; Kerlyn Oil Company, seismo- 
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graph in Carbon, Fremont, and Natrona counties; Pure Oil Company, seismo- 
graph in Washakie County; Shell Oil Company, gravimeter and seismograph in 
Converse County; Sinclair Wyoming Oil Company, seismograph in Carbon, 
Fremont, Johnson, and Natrona counties; Stanolind Oil and Gas Company, 
seismograph in Fremont and Goshen counties; gravimeter in Carbon and Lincoln 
counties; Superior Oil Company, gravimeter in Campbell, Natrona, and Weston 
counties; Texas Company, seismograph in Johnson and Sheridan counties. 

So far as known to the writer, geophysical prospecting was not responsible for 
any of the discoveries of 1943, although it may be credited with assistance. In 
fact, well locations on the blocks covered by the preceding list have not yet been 
announced. 

GENERAL 


Interest in the Rocky Mountain region was very active. A number of com- 
panies new to the region had geological or geophysical crews at work, established 
offices, drilled wells or acquired properties. 

In Colorado, the Phillips Petroleum Company opened an office at Denver, 
and the Gulf Oil Corporation at Golden. In Montana, the Barnsdall Oil Corpora- 
tion, the Carter Oil Company, the Gulf Oil Corporation, the Pure Oil Company 
and the Shell Oil Company are located at Billings; and the British-American Oil 
Producing Company and the Shell Oil Company at Great Falls. In Wyoming, 
the Cities Service Oil Company, the Continental Oil Company, the Pacific West- 
ern Oil Company, the Shell Oil Company, and the Texas Company are newcom- 
ers in Casper. 

The Union Oil Company purchased the properties and refinery of the Glacier 
Production Company at Cut Bank. The Carter Oil Company purchased the 
Santa Rita Oil and Gas Company, the Northwestern Refining Company, the 
Minnelusa Oil Corporation, the Yale Oil Corporation, and other properties. The 
Barnsdall Oil Corporation was said to have purchased half interest in the 
Husky Refining Company. The Continental Oil Company purchased the Good- 
stein properties at Elk Basin. The Texas Company took over the remaining pro- 
perties of the Ohio Oil Company at Kevin-Sunburst, which practically removes 
Ohio from Montana, except in the Dry Creek field. The Texas Company also 
purchased Continental leases at Kevin-Sunburst, and sold its leases at Pondera 
to Ralph Desamone of Seattle. 

Several lease sales of Government and Indian land attracted attention. In 
two sales at Elk Basin, 338 acres commanded total bonuses of $2,022,984 to 
establish a new record. Prices varied from $3,600 an acre for one 45-acre block 
to $26,216 for a 1.11-acre tract needed to complete a drilling unit. Eighty acres 
at Lost Soldier sold for $80,000 and 1,191 acres at Little Buffalo Basin for $650,224, 
at $225-$1,150 per acre. The largest sale, with the smallest bonus, was 28,956 
acres of gas land at Bowdoin, for which $2,712, at 5 to 40 cents per acre, was bid. 

Exploratory activities in 1944 should be very active, if lease blocks are com- 
pleted and men and material permit. 
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DEVELOPMENTS IN SOUTHEASTERN UNITED STATES IN 1943} 


URBAN B. HUGHES? 
Laurel, Mississippi 


ABSTRACT 


The year 1943 was the most important in the history of development in the southeastern United 
States: five new fields were discovered, four in Mississippi and one in Florida; of first importance, 
however, was the promise of new large reserves reaching along the Gulf Coast from the Mississippi 
River to the tip of peninsular Florida. 


INTRODUCTION 


The area covered in this report comprises the states of Mississippi, Alabama, 
Georgia, and Florida. Other states in this geographic province are not mentioned, 
due to their relative lack of importance at the present time. 

The year was outstanding in the history of the development in the south- 
east, the principal events being the following. 

1. The discovery of four new fields in Mississippi. 

2. The extension of the proved productive area from the west to the east 
boundary of Mississippi and south into the Mississippi salt basin. 

3. The discovery of production in the south part of peninsular Florida. 

4. The addition of four new producing formations. 

5. The most important event was the addition of a new large area with a 
great volume of sediments capable of furnishing reserves for many years to come; 
this area reaches along the Gulf Coast from the Mississippi River to the south tip 
of Florida. 

DEVELOPMENT 
During the year, there was a decided upturn in drilling operations. Compared 


with 57 dry holes and 12 producers drilled in 1942, 124 wells were drilled, of which 
g2 were dry and 32 producers. The distribution of these wells is shown in Table I. 


TABLE I 
State Wildcat Dry Wildcat Producers Field Wells 
Mississippi 77 4 27 
Alabama 8 ° ° 
Georgia 2 ° ° 
Florida 5 I ° 


Production showed a decline from the previous year, dropping from a total of 
28,616,509 barrels in 1942, to 18,779,420 barrels in 1943. This decrease was due 
to the decline in production in the Tinsley field, Yazoo County, Mississippi. The 
downward trend was not offset by an increase of 1,147,262 barrels at Pickens, 
Yazoo County, Mississippi, and the small increase due to new discoveries, which 
were not developed sufficiently to influence appreciably current figures. 


1 Read by title before the Association at Dallas, March 22-23, 1944. Manuscript received, April 
20, 1944. 
2 Consulting geologist. 
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TABLE II 

MISsSISsIPPI 
Field No. Wells Production Runs Cumulative 
Tinsley 336 17,264,156 17,272,845 65,046,178 
Pickens 33 1,458,651 1,451,073 2,392,483 
Brookhaven I 16,711 16,306 0,234 
Cary 2 19,987 26,830 30,987 
Cranfield I 12,891 12,891 
Eucutta I 1,663 672 1,663 
Flora . I 45333 3,660 4,714 
Carthage Point I 379 379 379 
Total Mississippi 377 18,779,423 18,783,706 67,505,509 
Sunniland (Florida) I 6,140* = 6,140 
Area total 378 18,785,563 67,511,649 


* Includes January, 1944. 


Table II gives a summary of 1943 production, in barrels. 


FIELDS DISCOVERED 


Five new fields were discovered: Flora, Eucutta, Brookhaven, and Cranfield 
are in Mississippi; Sunniland is in Collier County, Florida. 

The Flora field was opened by the Love Petroleum Company’s Anderson No. 
1, Sec. 12, T. 8 N., R. 1 W., Madison County, Mississippi. The structure was 
found by the Union Producing Company in 1938 by seismic methods and the 
block was leased during the latter part of 1938 and January, 1939. 

The first well drilled in the area was the Union Producing Company’s Ander- 
son A-1; it was completed in May, 1939, and was abandoned after making some 
oil and salt water on a drill-stem test. The discovery well was drilled on leases 
farmed out to the Love Petroleum Company. Oil is produced from the first poros- 
ity in the gas rock of Selma age. 

No prediction about the possibilities of this field is possible as most of the 
area likely to produce is under the Mississippi Ordnance Plant and development 
must wait for the end of the war. 

The Eucutta field was discovered by the Gulf Refining Company’s Aden 
Davis, Sec. 2, T. 9 N., R. 9 W., Wayne County. This feature was first mapped on 
the surface in 1930 by Paul J. Fly and was immediately leased by the Humble 
Oil and Refining Company. After paying rentals for several years the company 
dropped the block. 

The Gulf Research Corporation found a gravity anomaly in the same general 
area in 1937 and the Gulf Refining Company leased it in the same year. At a later 
date the Gulf Research Corporation re-surveyed the area, using seismic methods. 
Oil was produced from the Massive sand of lower Tuscaloosa age. 

The Brookhaven field was opened by the California Company’s Smith No. 
1, Sec. 4, T. 7 N., R. 7 E., Lincoln County, Mississippi. This area was discovered 
by seismic work during 1938 and the block was leased during the same year. In 
1940 the block was re-shot. Drilling was commenced in 1942. Oil is produced from 
the basal sand of lower Tuscaloosa age. 
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The Cranfield field was leased in 1941 and shot during the following year. The 
discovery well was the California Company’s National Gasoline Company of 
Louisiana No. 1, Sec. 52, T. 7 N., R. 1 W., Adams County, Mississippi. Oil was 
produced from the Wilcox formation. 

Probably the most significant discovery of the year insofar as future reserves 
are concerned, was the Humble Oil and Refining Company’s Gulf Coast Realty 
Company’s No. 1, Sec. 30, T. 48 S., R. 30 E., Sunniland field, Collier County, 
Florida. 

This area was first taken under contract by the Gulf Refining Company in 
1937. Both gravity and seismic surveys were run in 1938, after which the block 
was dropped. 

In 1941 the Humble Oil and Refining Company acquired the block. The 
exploratory methods used were gravity meter, followed by core drilling. 

Oil is produced from a cavernous limestone from 11,613 to 11,626 feet. The 
producing formation is definitely Lower Cretaceous, probably Glen Rose. 


PIERCEMENT SALT DOMES 


Ten piercement-type salt domes were discovered. Table III gives all pertinent 
data including names adopted by the nomenclature committee of the Mississippi 
Geological Society. 


TABLE III 
Name Company County Location Date Top Cap (Feet) 
Hazelhurst Freeport Sulphur Copiah 29-10N-9E 5-14 1,483 
Leedo Gulf Refg. Co. Jefferson 19-8N-4E 6-29 1,359 
Lampton Gulf Refg. Co. Marion 20-3N-17E 6-25 1,305 
Byrd Gulf Refg. Co. Greene 16-3N-7W 7-21 1,720? 
Prentiss Gulf Refg. Co. Jefferson Davis 25-7N-19W 8-8 2,553 
Newhome Gulf Refg. Co. Smith 5-10N-13W 8-4 1,830 
Carson Gulf Refg. Co. Jefferson Davis 19-7N-17W 9-4 2,318 
Monticello Gulf Refg. Co. Lawrence 35-7N-10E 9-25 2,256 
Oakvale Freeport Sulphur Jefferson Davis 32-6N-19E 10-27 1,804 
Moselle Gulf Refg. Co. Jones 31-7N-13W 11-6 2,120 


Four new producing formations were added during the year, namely, (1) Wil- 
cox formation of Eocene age; (2) massive lower Tuscaloosa sand of Upper Cre- 
taceous age; (3) basal Tuscaloosa sand of Upper Cretaceous age; and (4) Glen 
Rose formation of Lower Cretaceous age. 

The finding of oil in the Glen Rose is especially important in its bearing on 
future reserve prospects. High-gravity oil was discovered in the Brookhaven 
field, Lincoln County, Mississippi, in several sands, ranging from 10,300 feet to 
12,000 feet. The Humble Oil and Refining Company found a good showing of 
high-gravity oil in its Hurst well in Greene County, Mississippi. The Humble Oil 
and Refining Company is producing 19° gravity oil from probable Glen Rose in 
the Sunniland field, Collier County, Florida. These widely separated showings 
suggest the possibilities of oil in the Lower Cretaceous and especially the Glen 
Rose formation. 


IMPORTANT WILDCATS 
In addition to the wells which opened new fields, Table IV gives data on other 
important wildcats. 
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TABLE IV 
MISssISSIPPI 
. otal Depth Formation 
County Location Company (Feet) 

Adams 1-6N-4W Pure Oil Co. II,102 Glen Rose 
Claiborne 66-11N-2E Amerada Petrol. Corp. 9,899 Glen Rose 
Hinds 14-5N-2W Plains Prod. Co. a 555 Paluxy 
Hinds 29-6N-3W Pure Oil Co. 9,001 Lower Cretaceous 
Jackson 20-5S-8W Humble O. & R. Co. 11,378 Glen Rose 
Lawrence 28-5N-11E William Helis 11,444 Glen Rose 
Madison 19-9N-1E Love Petrol. Co. 9,007 Paluxy 
Neshoba 1-9N-11E Sou. Natural Gas 6,876 Smackover 
Newton 28-5N-13E Sun Oil Co. 10,117 Smackover 
Simpson 8-2N-4E Gulf Refg. Co. 9,500 Paluxy 
Stone 10-4S-10W R. W. Norton, Jr. 8,348 Tuscaloosa 
Stone 30-2S-12W Harry I. Morgan 8,515 Tuscaloosa 
Wayne 2-6N-7W Humble O. & R. 8,566 Glen Rose 

ALABAMA 
Choctaw 36-11N-5E H. L. Hunt 5,942 Tuscaloosa 
Monroe 28-7N-5E James L. Duffy 5,562 Lower Cretaceous 
Tuscaloosa 2-18S-9W Stanolind Oil & G. 5,410 Ordovician 


EXPLORATORY METHODS AND RESULTS 


The salt basin of south-central Mississippi and adjacent Alabama offers an 
excellent example of successful use of the gravity method of exploration. Among 
geophysical reconnaissance methods, it has given highly satisfactory results. 
Sufficient drilling has not been done to make any comparison of results of differ- 
ent methods but there is some suggestion that gravity results are more accurate 
than once expected. At present only outstanding features of this type have been 
drilled; during the coming years minor features remain to be evaluated. Table V 
gives a summary of exploration activity. 


TABLE V 
Type Work Parties in Jan. Parties in June Parties in Dec. 
Seismic 12 14 32 
Gravity 9 8 19 
Magnetic I I 3 
Soil analysis ° ° ° 
Core drills 5 2 2 
Surface rt 4 4 


DEVELOPMENT TRENDS 


The following trends in exploration and development are worthy of note. 

1. Unusual success in use of gravity methods in Mississippi and Alabama, 
especially in the salt basin. 

2. Gain in accuracy of seismic work. 

3. The coming of age of the play in Mississippi as an oil-producing state and 
the eastward movement of the pioneer type of activity. 

4. Continued exploration in Mississippi on a well rounded basis by use of 
seismograph and gravity meter, as well as surface and subsurface geology. 

5. Continued leasing and geophysical programs in Alabama. 

6. Leasing of large blocks in southern Georgia and in Florida with an explora- 
tion program under way in the latter. 
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DEVELOPMENTS IN WEST TEXAS AND SOUTH- 
EASTERN NEW MEXICO IN 1943? 


NILES B. WINTER? anp ALDEN S. DONNELLY 
Midland, Texas 


ABSTRACT 


The West Texas-southeastern New Mexico district includes 46 counties in West Texas and 6 
counties in southeastern New Mexico, and includes the following features: East platform, Midland 
basin, Central Basin platform, Delaware basin, South plains, and a part of the Edwards plateau. 

A regional map shows new discoveries, important exploratory drilling wells and their relationship 
to existing fields. Tables list all fields of the district, including names, locations, and producing forma- 
tions in the 142 pools in West Texas and 52 in southeastern New Mexico. The totals of 902 wells 
drilled in West Texas and 260 in New Mexico in 1943 are comparable with the totals of 1,320 and 339, 
respectively, in 1942, and were the lowest totals during the past 6 years. The drop in total completions 
was somewhat offset by a decided expansion of deeper drilling. The 111 West Texas wildcats resulted 
in 17 new discoveries, representing a success of 15.32 per cent, while in New Mexico 37 wildcats 
found 6 new pools representing 16.22 per cent exploratory success. Tota] pipe-line runs in West Texas 
of 98,070,000 barrels were 17,040,000 barrels more than in 1942, while in New Mexico total runs of 
38,047,000 exceeded those of 1942 by 6,550,000 barrels. 

Active drilling operations per week for West Texas averaged 210 of which 37 were exploratory, 
while in New Mexico of 79 wells, 21 were exploratory. The lowest development rate was in January, 
and the highest in December. This upswing in drilling was largely the result of rearrangement of 
present pipe lines plus prospects for a decided increase of outlet capacity by two major pipe lines 
under construction to the Mid-Continent and eastern markets plus response on the part of the indus- 
try to the vital war demands for increased production of oil. 

Of 17 new discoveries in West Texas only 9 were of outstanding importance: 4 were Ellenburger 
finds, 1 Silurian, 3 in the deep Permian, and only 1 in the upper Permian. This distribution reflects 
the results of deeper drilling which featured the year’s activity and gave the Central Basin platform 
added prominence in respect to Permian and pre-Permian reserves. 

A large flow of gas encountered in Devonian chert in an exploratory well in Winkler County 
furnished the only new productive zone discovered in the district. 

Major extensions involved the northern part of the Slaughter pool in Cochran and Hockley coun- 
ties, Fullerton and Embar pools in Andrews County, and the Barnhart field in Reagan County. 
There was no important extension in New Mexico. 

Of the 111 wildcats drilled in West Texas, the 54 of outstanding importance included 15 which 
tested the Ellenburger (Ordovician), and an equal number the Clear Fork (Permian). At the close of 
the year there were 45 important wildcats drilling in West Texas and 10 in southeastern New Mexico. 

Geophysical crews of all types inWest Texas increased from 25 units in January to 35 in Decem- 
ber; of these, seismographs and gravimeters predominated with 20 units and 11 units, respectively, 
at the close of the year. A total of 6 units in New Mexico reflected no increase during the period. 
The trend of geophysical operations was definitely toward mapping of the deeper formations and ex- 
pansion into frontier areas. 

No proposed change in the nomenclature was advanced during the year. The Lovington sand of 
the San Andres formation (Permian) and the Canfas and Joyita members of the Yeso formation 
(Permian) were described and defined. 

The trend in exploration and development was definitely toward deeper testing of the lower Perm- 
ian and exploration of the pre-Permian, particularly the Ellenburger. 

Fifteen geological and development papers were published. 


1 Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received, 
March 20, 1944. 


? District geologist, The Atlantic Refining Company. 


3 Division geological engineer, Honolulu Oil Corporation. 

The writers express thanks for: the assistance and helpful criticism of the manuscript by E. Rus- 
sell Lloyd, Ronald K. DeFord, and John M. Hills; data and helpful suggestions, Robert I. Dickey, 
The University Lands, Dana M. Secor, Richard M. Ashley, and Alan B. Leeper; the use of the North 
Basin Pools Engineering Committee’s and the Goldsmith Engineering Committee’s base map of 
West Texas; permission to write the report, W. Dow Hamn,, chief geologist, The Atlantic Refining 
Company, P. F. Brown, vice-president, Honolulu Oil Corporation. 
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INTRODUCTION 


The West Texas-southeastern New Mexico district includes 46 counties in 
West Texas and 6 counties in southeastern New Mexico. It is bounded on the 
north by the Texas panhandle; the most northern counties include Bailey, Lamb, 
Hale, and Floyd. The Rio Grande River forms the south and southwest boundary. 
The New Mexico counties of Chaves, DeBaca, Curry, and Roosevelt form the 
northwest part. The east boundary, which joins the west-central Texas district, 
extends from northwest Motley County south to Real County where it connects 
with the South Texas district. It extends from 30° to 34° N. Lat. and from 100° 
to 105° W. Long., and comprises approximately 100,000 square miles. 

The major features include the Eastern platform, Midland basin, Central 
Basin platform, Delaware basin, South plains, and west and northwest parts of 
the Edwards plateau. 

A considerable part of the data comprising this paper is presented in tables 
and graphs, this being a partial change from the method of previous years. This 
means has been suggested by the publication committee, and it is hoped that it 
will, in addition to saving space, furnish all of the essential data in a more readily 
located and usable form. 


TABLE I 


PropucinG FIELDs, WEstT TEXas* 
December 31, 1943 


d. Field Name County Producing Formation Age 
G-5 Abell Pecos Simpson and Ellenburger Ordovician 
G-5 Abell Permian Pecos San Andres, Clear Fork and Permian 
Wichita 
tG-4 Apco 1600 Pecos Queen Permian 
G-4 Apco Warner Pecos Ellenburger Ordovician 
L-4 Barnhart Reagan Ellenburger Ordovician 
K-4 Big Lake Reagan Queen, San Andres, Clear Fork Permian, Or- 
and Ellenburger dovician 
F-5 Byrd Ward Yates \ Permian 
I-12 Cedar Lake Gaines San Andres = 
E-3 Chancellor Pecos Delaware Mountain - 
tH-8 Clabberhill Andrews Holt, San Andres (?) i 
K-2 Clara Couch Crockett Grayburg and San Andres : 
L5 Cowden, Crane Crane Grayburg i 
H-8 Cowden, North Ector Grayburg and San Andres - 
H-8 Cowden, North Deep Ector Holt, San Andres e 
H-7 Cowden, South Ector Grayburg es 
J-4 Crockett Crockett Grayburg 
G-15 Dean -Cochran San Andres . 
G-9 Deep Rock Andrews San Andres . 
G-5 Dobbs Ward Queen i 
H-6 Dunes Crane Grayburg . 
E-8 Eaves Winkler Yates and Seven Rivers a 
H-6 Edwards Crane Grayburg 
G-8, 9 Embar Ellenburger Andrews Ellenburger Ordovician 
G-8 Embar Permian Andrews Tubbs, Clear Fork Permian 
G,H-8 Emma Andrews San Andres 
F-7 Emperor Winkler Yates and Seven Rivers ss 
F-7 Emperor (Deep) Winkler Seven Rivers is 
F-5, 6 Estes Ward Yates and Seven Rivers . 
H-7 Foster Ector Grayburg and San Andres . 
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TABLE I—Continued 

aoe d Field Name County Producing Formation Age 
G-4 Fromme Pecos Queen Permian 
G-9 Fuhrman Andrews San Andres . 
G-10 Fullerton Andrews Clear Fork, Deep 53 
N-6 Funk Tom Green San Andres ? e 
L-13 Garza Garza San Andres . 
G-8 Goldsmith Ector Grayburg and San Andres - 
G-8 Goldsmith, North Ector San Andres % 
K-4 Grayson Reagan San Andres cs 
F-7 Halley Winkler Yates and Seven Rivers es 
F-7 Halley Extension Winkler Yates and Seven Rivers = 
H-7 Harper Ector San Andres . 
G-4 Heiner Pecos Ellenburger Ordovician 
E-7 Henderson Winkler Yates and Seven Rivers Permian 
E, F-7,8 Hendrick Winkler Yates and Seven Rivers : 

1-4 Herrington Upton Grayburg 

3-K Hoover Crockett Queen ‘ 

L, M-8 Howard-Glasscock Howard and Yates, Seven Rivers, Grayburg, 

Glasscock San Andres and Clear Fork 

1-4 Hurdle Upton Grayburg 
M-9 Iatan-East Howard Howard Clear Fork . 
M-9 Iatan, North Howard Clear Fork ‘i 
N-4 Irion Irion San Angelo . 
G-5 Jamison Pollard Pecos Seven Rivers . 
H-8 Johnson Ector Grayburg 
H-6 Jordan Ector Grayburg, San Andres - 
F-7, 8 Kermit Winkler Yates and Seven Rivers if 

TF-7, 8 Kermit Ellenburger Winkler Ellenburger Ordovician 

F-7, 8 Keystone Colby Winkler Grayburg Permian 

F-7, 8 Keystone Lime Winkler Grayburg, San Andres : 
1F-7, 8 Keystone Ellenburger Winkler Ellenburger Ordovician 
TF-7, 8 Keystone Holt Winkler Holt and San Andres Permian 
K-3 Live Oak Crockett San Andres $ 

E-8 Leck Winkler Yates and Seven Rivers 
G-4 Lehn Pecos Queen . 
K-15 Lubbock Lubbock Clear Fork . 
TI-9 Mabee Andrews Grayburg 
F-6 Magnolia Sealy Ward Yates and Seven Rivers m 
F-6 Magnolia Sealy South Ward Yates and Seven Rivers vy 
G-9 Mascho Andrews Grayburg and San Andres e 
G-8 Mason Loving Delaware Mountain . 
G-4 Masterson Pecos Queen - 

Masterson 3500 Pecos Tubbs, Clear Fork 
TH-4 McCandless Pecos Ellenburger Ordovician 

I-4 McCamey Upton Grayburg, San Andres - 

McElroy Crane, Upton Grayburg 
G-5 McKee Crane Simpson . 
H-10 Means Andrews San Andres Permian 
G-6 Monahans Ward Ellenburger Ordovician 
G-6 Monahans Permian Ward Tubbs, Clear Fork Permian 
D-6 Monroe Ward Delaware Mountain “ 
L-9 Moore Howard Grayburg 

tH-3 Mule Creek Pecos Queen 

F-5 Netterville Pecos Yates 
K-3 Noelke Crockett Seven Rivers id 
K-3 Olson Crockett Grayburg 3 
G-13 Ownby Yoakum San Andres % 

P-3 Page Schleicher Strawn Pennsylvanian 
H-9 Parker Andrews San Andres Permian 
F-5 Payton Ward Yates 
G-4 Pecos Valley (HG) Pecos Yates ¢ 
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TABLE I—Continued 


ene Field Name County 
G-4 Pecos Valley (LG) Pecos 
H-7 Penwell Ector 

D-6 Pruitt Ward 

F-6 Pyote Ward 
G-14 Rhodes Cochran 
F-3 Richards Pecos 
G-1o Robertson Gaines 
{F-12 Russell Gaines 


G-5, 6 Sand Hills Ordovician Crane 
G-5, 6 Sand Hills Permian Crane 


{G-6 Sand Hills West Crane 
E-8 Scharborough Winkler 
G-11 Seminole Gaines 
L-3 Shannon Crockett 

M-10 Sharon Ridge Scurry 
G-4 Shearer Pecos 
G-5 Shipley Ward 
G-5 Shipley (Silurian) Ward 
K-2 Simpson Crockett 
H-14 Slaughter Cochran and 

Hockley 
tI-15 Smyer Hockley 

M-9 Snyder Howard 
F-6 Spencer Ward 
K-15 Stinnett Lubbock 

1-3 Taylor Link Pecos 
J-3 Toborg Pecos 
L-3 Todd Deep Crockett 
McCamey-Silurian Upton 
tF-10 Union Andrews 
1M-13 Vincent Howard 
H-6 Waddell Crane 
H-6 Waddell, Ella Crane 
1-3 Walker Pecos 
G-13 Waples Platter Yoakum 
F-6 Ward, North Ward 
F-5 Ward, South Ward 
F, G-12, Wasson Yoakum 
13 
G-12 Wasson (Deep 6800) Yoakum 
G-12 Wasson 72 Yoakum 
T-4 Webb Ray Upton 
F-7 Weiner Winkler 
-12 Welch Dawson 
H-3 Wentz Pecos 
F-13 West Yoakum 
G-9 West Andrews Andrews 
N-10 Westbrook Mitchell 
D-7 Wheat Loving 
{G-7 Wheeler Ellenburger Winkler 
I-3 White and Baker Pecos 
I-3 White and Baker Lime Pecos 
L-3 World Crockett 
L-3 Wyatt Crockett 
J-3 Yates Pecos 
J-3 Yates Smith Sand Pecos 


Producing Formation 


Yates 

San Andres 

Delaware Mountain 

Yates 

San Andres 

Dewey Lake 

Holt, San Andres 

Lower Clear Fork 

Simpson and Ellenburger 

Tubbs, Clear Fork 

Holt, San Andres 

Yates 

San Andres 

Grayburg 

San Andres, San Angelo and 
Clear Fork 

Seven Rivers and Queen 

Queen 

Silurian 

Grayburg 

San Andres 


Clear Fork 

San Angelo and Clear Fork 
Yates 

Clear Fork 

Yates, Queen and San Andres 
Toborg 

Crinoidal (Strawn) 

Silurian 

Lower Clear Fork 

Clear Fork 

Grayburg 

Grayburg 

Queen 

San Andres 

Yates 

Yates, Seven Rivers and Queen 
San Andres 


Lower Clear Fork 
Clear Fork ? 
Grayburg 

Queen 

San Andres 
Ellenburger 

San Andres 
Grayburg and San Andres 
Clear Fork 
Delaware Mountain 
Ellenburger 

Queen 

Grayburg 
Grayburg 

San Andres 

San Andres 

Yates 


* Fields listed by Oil and Gas Division of the Texas Railroad Commission, December, 1943. 


t 10943 discoveries. 


Age 
Permian 
“ 

“ 
“ 
“ 
“ 


“ 


Ordovician 


Permian 


“ 
“ 


Silurian 
Permian 


= 8 


Cretaceous 
Pennsylvanian 
Silurian 
Permian 


Ordovician 
Permian 

« 


Ordovician 
Permian 


& 


5 

« 
“ 
“ 
“ 
“« 
“ 
« 
| 
q 


2 
wet? 
AYYNIS N30408 NOSMVvG 
€i m 
= 
fa) 
| 
3 
rf 
S3AVHD 
- J 
H Q | 
le 
: : 
ve 113A3S00N L 
a 


| 
‘ 


° 


Y3HDISTHIS 


sa 


ODIXAW MAN NSSLSVSHLNOS GNV SVX3L LSAM 
SBIYZAOISIO 
Siavad 


@ 


ON3937 


¢ 
Q 
$3A33u 
NVOV3Y 
N33u9 
WOL 
oe 
2 ' 
4419 
ttt 
ore 
06! 
| 20028 
of 
OYYMOH NILUWW j 
e 


i 
| z 
of 
BE, x 
« 
3 
3, 
; 
9 
: 
xe 
° 
a 
° 
. 
< 


812 


Map Field Name 


Anderson 
E-10 Arrowhead 
A-II Artesia 
B-10 Barber 
*B-10 Benson 
C-13 Caprock 


Comanche 
E-9 Cooper 
C-11 Corbin 


A-II Dayton 
C-11 East Lusk 


*C-11 East Maljamar 


E-8 Eaves 
E-10 Eunice 


*B-10 Fenton 


B-1o ~—- Getty 
B-12 Grayburg-Jackson 
C-1o Halfway 


E-10 Hardy 

B-12 High Lonesome 
E-11 Hobbs 

E-8 Jal 

E-8 Langlie 

B-11 Leo 


B-12 Leonard 

B-11 Loco Hills 
D-10 Lynch 

E-9 Lynn 

C-12 Maljamar 
E-9 Mattix 

McMillan 
D-11 Monument 
North Lynch 
C-12 North Maljamar 
E-10 Penrose 

A-12 Red Lakes 


E-11 Rhodes 
C-12 Robinson 
B-12 Russell 
C-10 Salt Lake 


*D-10 Sam Simon 


C-11  Shugart 

E-10 Skaggs 

E-9 Skelly 

E-1o South Eunice 
E-12 South Lovington 
C-11 South Maljamar 
B-12 Square Lake 


*B-11 Turkey Track 


D-11 Vacuum 
D-10 West Eunice 
C-11 West Lusk 


* 1943 discoveries. 
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TABLE II 
FIELDs OF SOUTHWEST NEW MExIco 


December 31, 1943 


County 


Producing Formation 


Grayburg 

Grayburg 

Grayburg 

Yates 

Seven Rivers 

Queen ? 

San Andres 

Seven Rivers 

Queen 

San Andres 

Seven Rivers 

Grayburg and San Andres 
Yates and Seven Rivers 
Grayburg 

Cherry Canyon 

Yates 

Grayburg and San Andres 
Yates 

Grayburg 

Grayburg 

San Andres 

Seven Rivers 

Seven Rivers 

Grayburg 

Grayburg and San Andres 
Grayburg 

Yates and Seven Rivers 
Seven Rivers 


Yates, Queen, Grayburg and San Andres 


Yates and Seven Rivers 
Queen 

Grayburg and San Andres 
Yates and Seven Rivers 
Grayburg 

Grayburg 


Yates, Seven Rivers, Queen, Grayburg 


and San Andrés 
Yates and Seven Rivers 
Grayburg 
Yates 
Yates and Seven Rivers 
Seven Rivers 
Yates and Queen 
Grayburg 
Grayburg 
Seven Rivers 
San Andres 
Yates 
Grayburg 
Grayburg 
San Andres 
Seven Rivers 
Seven Rivers 


Age 


Permian 
“ 


a 


& 


: 
= 
Eddy 
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Eddy 
Eddy 
Eddy 
Lea 
Chaves 
Lea 
Lea 
Lea 
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Eddy 
Eddy 
Lea 
Lea 
Eddy 
4 Lea 
Lea 
Lea 
Eddy 
Eddy 
Eddy 
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A Lea 
Lea 
a Lea 
Eddy 
Lea 
Lea 
Lea 
4 Lea 
Eddy 
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Eddy 
Lea 
Lea 
Lea 
Lea 
Lea 
Eddy 
(Eddy 
Lea 
Eddy 
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DEVELOPMENT 


Drilling in West Texas and southeast New Mexico was less in 1943 than at 
any other time in the past 6 years. The number of exploratory or wildcat wells in 
southeast New Mexico was two more than in 1942, but the number of discoveries 
was the same. 

TABLE II 
SumMMARY OF WEsT TEXAS OPERATIONS, 1938-1943 
1938 1939 1940 1941 1942 1943 


Total wells drilled 2,018 1,854 1,866 2,325 1,320 go2 
Number of development producers 1,716 1,640 1,747 2,190 1,107 742 
Number of exploratory wells 192 114 119 135 134 III 
Number exploratory producers Bin 28 47 27 33 17 
Per cent exploratory success Re) 25.4 30-4 20.0 24.6 E5332 


Pipe line runs (millions of barrels) a 37 81.98 12.9% IF7.57 81.03 98.07 
1943 total producers, 759; dry holes, 143 
Total new locations announced, 1,246 
TABLE IV 
SUMMARY OF SOUTHEAST NEW MExiIco OPERATIONS, 1938-1943 


1938 1939 1940 1941 1942 1943 


Total wells drilled 559 648 542 371 339 260 
Number of development producers 481 563 468 332 246 183 
Number of exploratory wells 66 62 22 39 35 37 
Number of exploratory producers 25 28 3 4 6 6 
Per cent exploratory success 37-9 45.1 13.5 10.3 70% 16.22 


Pipe line runs (millions of barrels) 35.29 36.97 35-48 30-34 31-93 38.47 
1943 total dry 71 
Total new locations announced, 293 


WEST TEXAS OPERATIONS 


The average number of active operations per week during 1943 was 210, of 
which 37 were exploratory or wildcats and 133 were development wells. 

The least active week was the second in February with a total of 124 opera- 
tions, 7 of which were exploratory and 117 development wells. The most active 
week was the last in December with 332 operations, 82 of which were exploratory 
and 250 were development wells. 


SOUTHEAST NEW MEXICO OPERATIONS 


The average number of active operations per week during 1943 was 79, 21 of 
which were exploratory and 58 weredevelopment wells. 

The least active week was the second in January with a total of 58 operations, 
13 of which were exploratory wells and 45 were development wells. The most 
active week was the third in December with 107 operations, 21 of which were 
exploratory and 86 were development wells. 

Fluctuations in activity as indicated by the variations in the number of com- 
pletions each month are shown graphically in Figure 2. 

For the first time in its history as an oil province, West Texas and southeast 
New Mexico will probably have an outlet comparable with its ability to produce. 
This accounts for the increased activity in December, 1943. Present plans indi- 
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FIGURE 2 
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cate that the district will be furnishing a substantially increased part of the war 
demands by April, 1944, when the reorganization of the pipe lines will be complete. 
Most important of the new lines is the Stanolind 16-inch line from the Slaughter 
field to Drumright, Oklahoma; it will not only connect West Texas with the Mid- 
continent by an overland route, but will help supply the requirements of the re- 
fineries in some of the partly depleted midcontinent oil districts. 

Development of a large war demand for Wext Texas-New Mexico crude oil 
and transportation facilities to handle it is in contrast to the situation at the close 
of 1942 when the pipe-line runs were low and the distribution of allotments be- 
tween the fields unequal on account of the disorganized transportation facilities 
caused by enemy sinkings of oil tankers. 


DISCOVERIES IN WEST TEXAS, 1943 
GENERAL 


In considering new discoveries, it is observed that there is no generally ac- 
cepted yardstick by the industry as to what constitutes a wildcat well. In the last 


| 
F 
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few years the tendency is toward linear measurement rather than a geological 
interpretation. By this definition, any drilling test located more than one mile 
from production is a wildcat or exploratory well. In this paper the exploration 
aspect is considered more from the geological angle. 

Of 17 new discoveries in West Texas, only g are considered of sufficient im- 
portance for separate discussion. Of these, 4 are Ellenburger finds, 1 Silurian, 3 in 
the deep Permian, and i in the Grayburg of the upper Permian. 


OUTSTANDING DISCOVERIES 


With reference to Table V those discoveries of outstanding importance in- 
clude the following. 

F-10 Union.—The Union field, Andrews County, is 4 miles northwest of the 
Fullerton field, the outstanding discovery in 1942, and produces from the same 
zone of the deep Permian. It was found as a result of subsurface interpretation of 
the regional structural trend extending across the northwest part of the county. 
This discovery in the lower Permian, with initial flow of 460 barrels of 41.9° 
gravity oil from 7,450 feet, has stimulated exploration throughout this part of 
the county. The completion of sizable wells in the Fullerton pool with thick pay 
sections and the pronounced extensions of the field, both east and south, made it 
one of major proportions. One result was a detailed study of the entire trend, par- 
ticularly by use of seismic methods. This was followed by spirited competition in 
the acquiring of high-priced leases. 

F-12 Russell—The Russell pool in northwest Gaines County, discovered by 
the Shell Petroleum Company, is another new area of the deep Permian. Although 
the pumping initial production of 213 barrels is not large, this extension of the 
lower Permian producing zones enhances the prospects for other pools in this 
part of the district. 

The discovery well, Leaverton No. 1, Sec. 458, Block G, CCSDRGNG Sur- 
vey, a failure in the San Andres dolomite, deepened to 7,792 feet, encountered a 
scattered pay section in dolomite, from 7,490 to 7,772 feet, of probable lower 
Clear Fork age. The crude oil tests 35.2° gravity, and there is little or no free gas. 
At the close of the year, a second producer, } mile south of the discovery well, 
and of similar size, had been completed by the Magnolia and the Atlantic, and a 
third test was drilling. Rather slow development is expected. 

I-9 Mabee.—Exploration of the deep Permian and pre-Permian throughout a 
major part of the year replaced the usual search for Grayburg and San Andres 
(‘‘Big lime’’) pools of previous years. However, during the last quarter, The Texas 
Company discovered the Mabee pool in the southeast corner of Andrews County, 
east of the axis of the Midland basin, producing from lower Grayburg dolomite. 
A regional leasing campaign followed, extending in a broad belt north to the 
Cedar Lake pool, Gaines County, and south and southeast across Midland 
County, southwest Glasscock, northwest Reagan, and northeast Upton counties. 

The discovery well, Mabee No. 1, Sec. 37, Block 40, GMMB&A Survey, with 
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potential of 161 barrels, had irregular ‘“‘pay” through a dolomite section of about 
go feet, from 4,640 to 4,730 feet. It was drilled into water at 4,770 feet, and 
plugged back, but the operators were not successful in shutting off water. The 
oil is 31° gravity, and there is insufficient gas for flowing. 

Two other wells, similar in size to the discovery, were in the process of com- 
pletion by The Texas Company at the close of the year: one about 1 mile south- 
west of Mabee No. 1, and the other 13 miles northeast, thus giving the pool a 
length of 33 miles. Three other wells were drilling, each in separate sections of 
land. This is a seismograph discovery and it is apparent that the seismic control 
is being used to advantage in the location of the outpost tests. 

Lack of pipe-line outlet has resulted in very little oil being produced since 
completion of the first well. There are few data concerning productive capacity 
of the three completed wells. It appears that the pool may be of considerable size. 

I-4 McCamey Silurian.—Discovery of Silurian oil in the old McCamey field 
of Upton County by the Texas Pacific Coal and Oil Company’s Lane No. 52-A, 
Sec. 5, GC&SF Survey, with initial flow of 398 barrels of 43.8° gravity crude oil is 
important; however, production later declined to 50 barrels oil per day. It is the 
second Silurian discovery in the district, and is on the east side of the Central 
Basin platform, 45 miles east of the first Silurian discovery in the Shipley (Silu- 
rian) field (G-5) of Ward County, on the west side of the platform. This is indica- 
tive of considerable regional productive potentiality for this zone and further 
exploration is predicted. The finding of oil in porous Silurian limestone in the 
McCamey field beneath shallow Permian production lends encouragement for 
deeper prospecting in other producing pools of known structure. Deeper drilling 
represents one of the best means in the district for finding new reserves of conse- 
quence. 

The discovery well, originally an old shallow producer in the Grayburg-San 
Andres at 2,300 feet, was deepened to 8,358 feet and tested water in the Ellen- 
burger. Operators then plugged back to 7,225 feet and gun-perforated casing 
from 7,125 to 7,224 feet; treated with 9,000 gallons acid, and completed for flow- 
ing initial production of 398 barrels of 43.8° gravity oil with gas-oil ratio of 1732. 
The oil, unlike that in the Shipley (Silurian) pool, does not congeal at normal 
temperatures. 

Lithologic determinations of the rocks penetrated are tentative and include: 
dolomite and limestone predominant throughout the middle and lower Permian 
with base of Permian at 6,280 feet; detrital 6,280 to 6,360 feet; Devonian lime- 
stone and chert from 6,360 to 7,065 feet; Silurian (?) 7,065 to 7,200 feet; Montoya 
7,200 to 7,335 feet; Simpson 7,335 to 8,190 feet; Ellenburger 8,190 to total depth, 
8,358 feet. Water and a slight staining of oil occurred in fractured Ellenburger 


dolomite. 
IMPORTANT DISCOVERIES, WINKLER COUNTY 


Pre-Permian exploration, which featured the year’s development, resulted in 
extending the area of Ellenburger production into Winkler County, and the dis- 
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covery of three pools. These finds started a leasing boom which fanned out from 
these discoveries and extended south and southeast into Ward and Crane coun- 
ties. They also caused detailed seismic mapping of the pre-Permian, which re- 
sulted in the starting of several deep exploratory tests; a few were approaching 
critical depths at the close of the year. 

F-7 Kermit-Ellenburger—The Magnolia Petroleum Company’s State Walton 
No. 20, discovery well of the ““Kermit-Ellenburger pool,” was the first Ellenbur- 
ger completion in Winkler County. Amon Carter and the Gulf Oil Corporation’s 
Walton No. 2-C, discovery well in the “Keystone-Ellenburger pool,” had pre- 
viously indicated large production in the Ellenburger, but was delayed in com- 
pletion by mechanical difficulties. 

The State-Walton No. 20, located in an area of shallow gas and oil production 
from the Whitehorse group, is a subsurface discovery. Location was made and 
drilling started, April 10, 1941. At that time, Yates subsurface control indicated 
the presence of a shallow syncline separating the Kermit and Keystone areas. 
Drilling progressed to 8,445 feet where operations were suspended on December 
10, 1942, as a result of encountering Devonian chert, which was practically im- 
penetrable at that time. 

Drilling was resumed, January 6, 1943, after Ellenburger production was dis- 
covered at Monahans in Ward County. Deepening revealed the presence of a 
Simpson section; the top of the Ellenburger was reached at 10,460 feet and was 
penetrated 284 feet. The upper 183 feet contained gas and distillate. Five drill- 
stem tests showed varying amounts of gas increasing with depth to 7,000,000 
cubic feet, and an estimated 1o barrels per hour of 54.4° gravity distillate. The 
last drill-stem test from 10,635 to 10,652 feet flowed 33 barrels oil in 15 minutes, 
then casing was cemented. The top of the oil “pay” was at 10,635 feet in highly 
fractured dolomite, and ‘“‘pay”’ continued to the total depth of 10,774 feet. The 
well was completed, flowing initially 588 barrels of 43.3° gravity oil with gas-oil 
ratio of 1744; tubing pressure 1,790 pounds, and casing pressure 2,790 pounds per 
square inch. This is the deepest production in West Texas. 

At the end of the year two Ellenburger tests were drilling in the area. The 
Magnolia’s State-Walton No. 21, ? mile southeast of the discovery, was digging 
at 8,550 feet, and the second test, Magnolia’s Walton No. 234, ? mile northwest 
of the discovery, had deepened to 8,550 feet. Both of these wells appeared to be 
checking with the discovery on upper pre-Permian markers. 

Development costs per well are high due to an overall drilling time that ap- 
proximates 8 months. This time will probably be reduced materially at a later 
date with bit improvements for penetrating the Devonian chert, and with the 
benefits of more knowledge gained as development of the pool progresses. 

F-7 Keystone-Ellenburger—Amon G. Carter and the Gulf Oil Corporation’s 
No. 2-C Walton, discovery well of the Keystone-Ellenburger pool, Sec. 1, Block 
B-3, PSL, Winkler County, near the crest of the Permian structure, encountered 
the Ellenburger at 9,217 feet, being 1,200 feet higher than in the Magnolia’s 


] 
| 
+ 
4 
4 
3 
é 
a 
> 
4 
4 
| 


WEST TEXAS AND SOUTHEASTERN NEW MEXICO IN 1943 819 


State No. 20, 4 miles west. The top of the “pay” was at 9,550 feet in fractured 
Ellenburger dolomite, and continued to the total depth of 9,655 feet where the 
well was completed, flowing 1,697 barrels of 40.7° gravity oil through choke on 
casing, and a #-inch choke on tubing. The gas-oil ratio was 1586. The interval 
from the top of the Ellenburger at 9,217 feet to the top of the “‘pay” at 9,655 feet 
contained large quantities of gas and distillate as shown by 6 drill-stem tests. One 
from 9,370 to 9,405 feet tested 19 barrels distillate per hour and 19,000,000 cubic 
feet of gas. Nine drill-stem tests were made; the last, from 9,630 to 9,655 feet, 
open 1 hour and 33 minutes, flowed 104 barrels oil during the last hour of testing. 
At the close of the year, 5 Ellenburger wells were drilling in the pool, 2 of which 
were below 8,200 feet. The field shows promise of prolific yields. 

F-7 Keystone-Holt—Richardson and Bass’ J. B. Walton No. 4, SW. j Sec. 5, 
Block B-2, PSL, Winkler County, an old producer in the Keystone pool at 3,376 
feet, was deepened to 4,900 feet, plugged back to 4,800 feet, and completed, flow- 
ing initial 251 barrels of 39.4° gravity oil after acid treatment. The “‘pay”’ is in 
brown porous limestone and dolomite, and is tentatively correlated with the Holt 
pay zone. At the end of the year, several other tests of the area were deepening to 
this “‘pay”’: one, the Gulf’s Keystone No. 46, } mile southeast of the discovery, 
was showing several million cubic feet of gas. This discovery appears to be one of 
considerable importance in view of the size of the Keystone structure and the 
presence of this pay zone in Winkler County. 

G-7 Wheeler-Ellenburger —Oil was discovered by the Stanolind and the Shell 
near the center of the east line of Winkler County. Their Blue No. 1, Sec. 15, 
Block 46, T. 1 S., T&P Survey, made an initial flow of 1,370 barrels of oil of 46° 
gravity in fractured Ellenburger dolomite from 10,647 feet to 10,697 feet, total 
depth. This discovery is important in that: (1) it represents a major extension of 
the area of Ellenburger production on the Central Basin platform; and (2) it is a 
definite seismograph find, and indicates that the industry is making substantial 
progress in the mapping of deep pre-Permian structures on the regional platform. 

At the close of the year there were 4 drilling wells in the Wheeler-Ellenburger 
pool, 2 of which were drilling below 9,000 feet, and a third well below 8,200 feet. 
Tentative interpretation indicates the presence of steep dips and probably small 
productive area but substantial yields. 


ELLENBURGER DISCOVERY, PECOS COUNTY 


H-4 McCandless pool.—Pecos County, which contains both the Abell and 
Apco-Warner pools, received considerable exploratory drilling in 1943, which re- 
sulted in one important Ellenburger discovery: Bryce McCandless’ Atlantic tor 
No. 1, Sec. 101, Block 11, H&GN Survey, had an initial flow of 250 barrels of 
35-4° gravity oil in porous crystalline dolomite from 4,o12 feet to 4,037 feet after 
deepening into water at the total depth of 4,103 feet and plugging back. The 
shallow depth, comparatively low drilling costs, and the presence of many short- 
term leases forecast considerable exploration during 1944. Several outpost wild- 
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cats were approaching critical depths at the close of the year, and several others 
were in the process of rigging up. 


DISCOVERIES IN NEW MEXICO, 1943 


Of 6 new discoveries in New Mexico, none was of outstanding importance. 
Near the close of the year, the Skelly Oil Company completed No. 1-U State in 
Sec. 5, T. 22 S., R. 35 E., the discovery well of the San Simon pool, Lea County. 
It pumped initial production of 122 barrels oil from broken pay sand of the upper 
Permian (Whitehorse) from 3,935 feet to 4,183 feet. This discovery is credited to 
regional subsurface geology. A second test, 13 miles southwest of the No. 1-U 
State, was drilling at shallow depth at close of the year. 

B-10.—In the Russell area, Eddy County, Sudderth and Hicks completed 
Vickers No. 1 on November 20, in Sec. 23, T. 20S., R. 28 E., for pumping initial 
production of 120 barrels natural of 20.0° gravity oil in the basal Yates (upper 
Permian) sand from gos feet to 916 feet, total depth. Later classification may in- 
clude this as the discovery well of a small pool. 


NEW PRODUCING ZONES 


There was no definitely new producing zone developed during the year, al- 
though at the close, two wells in the process of testing indicated considerable prom- 
ise for two new “pays.” 

F-7.—In the Kermit-Ellenburger pool, Winkler County, the Magnolia’s 
State-Walton No. 21, Sec. 4, Block B-3, PSL, encountered a heavy flow of gas in 
fractured Devonian chert in the interval from 8,273 feet to 8,281 feet. This is the 
first occurrence in the West Texas district of either gas or oil in the Devonian. 

M-10.—In the Vincent pool, Howard County, W. S. Guthrie and Cosden 
Petroleum Company’s Allen No. 2, Sec. 57, Block 20, LaVaca Navigation Com- 
pany Survey, a failure in the 4,050-foot “pay” of the discovery well, was deepened 
and encountered oil of 31.6° gravity from 5,464 feet to 5,472 feet in porous fossil- 
iferous limestone containing fusulinids indicative of basal Clear Fork or upper 
Wichita age. At the close of the year the operators were deepening and reported 
2,400 feet of oil in the hole. 


EXTENSIONS 


Extensions of varying importance were made in 11 pools. Of these, the Slaugh- 
ter field of Cochran and Hockley counties (H-14), was of major proportions. The 
productive area was extended from 3 mile to 2 miles along its north border; the 
major spread was in Leagues 47 and 48, Edwards County School Lands, and 
north into League 45 of both Raines and Edwards County School Lands. Gradual 
expansion of the northwest and west limits occurred, and at the close of the year, 
it appeared that this pool would connect with both the Dean field, on the north- 
west, and the Rhodes area, on the southwest. Slight extensions were also in pro- 
gress along its east flank. 
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The Wasson field of Yoakum and Gaines counties (F-G 12), the second largest 
productive area in West Texas, had minor extensions of small to medium-sized 
wells along its east, northeast, and northwest borders, and extension drilling of 
the deep Permian, producing in the south part of the field, was in progress. 

The Fullerton pool of Andrews County (G-10), the outstanding discovery of 
1942, had a major extension of 13 miles east by the Bay Petroleum Company’s 
Bitler and Lowe No. 1, Sec. 12, Block A-32, Public School Lands, and a 23 mile 
spread southeast by the Mid-Continent’s University No. 1, Sec. 16, Block 13, 
University Lands. These, with minor extensions north, expanded the field into 
one of sizable proportions with limits undefined. 

In the Embar pool, Andrews County (G-8), the productive area of both the 
Ellenburger and Tubbs Permian was gradually expanded. The limits of the pool 
for the Ellenburger “pay” were practically defined by failures. The productive 
area includes about 1,280 acres. The Tubbs Permian producing area was gradu- 
ally extended along a north-south belt including the east part of the Ellenburger 
producing area, and extending 3} mile beyond its east limits. The productive area 
is 2 miles long and 2 mile wide. Gradual expansion also occurred in the Mascho 
pool, northeast of the Embar pool (G-g), with small to medium-sized completions. 


TABLE IX 


(Summary of oldest formations tested in important completed exploratory wells in West Texas, 
Table V.) 


Formation Wells Formation Wells 
Delaware Mountain (Permian) 3 Clear Fork (Permian) 15 
Yates Sand (Permian) 2 Wichita (Permian) it 
Whitehorse (Permian I Strawn (Pennsylvanian) 3 
Grayburg (Permian) 2 Ellenburger (Ordovician) 15 
San Andres (Permian) 4 Pre-Cambrian 8 
TABLE X 


(Summary of oldest formations tested in important completed exploratory wells in southeast 
New Mexico, Table VI.) 


Formation Wells Formation Wells 
I 


Cherry Canyon, Delaware Mountain (Permian) I Grayburg (Permian) 

Whitehorse (Permian) I Yeso (Permian) 2 
Seven Rivers (Permian) 2 Pre-Cambrian I 
Queen Sand (Permian) I 


Minor extensions occurred along the east and northeast sides of the North 
Cowden pool (H-8), Ector County, and along the east and south flanks of the 
Seminole pool (G-11), Gaines County. 

Queen sand production in the Weiner pool (F-7), Winkler County, was ex- 
tended northwest and southeast, and in the Noelke and Olsen areas (K-3), 
Crockett County, there were minor extensions of both the gas- and oil-producing 


areas. 
The Barnhart pool (L-4), of Ellenburger production in Reagan County, was 


extended 1 mile north by the Amerada’s Johnson et al. No. 1, Sec. 5, HEX WT 
Survey, flowing initially 1,450 barrels of 43.2° gravity oil. Gradual expansion of 
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drilling to the west gave the field an east-west length of 33 miles, and north-south 
of 2 miles. 

There was no major extension to any of the New Mexico pools. At Maljamar 
(C-11), the productive area was extended east; in the Lynn pool (E-g), there were 
minor north extensions along the west flank, and the Square Lake pool was ex- 
tended east. 


EXPLORATORY METHODS AND RESULTS 


The table on geophysical operations shows a definite trend of expansion in 
West Texas, features the outstanding increase in number of gravimeters in use, 
and shows a more moderate increase in seismograph units. Employment of the 
gravimeter has been dominantly in regional surveys, particularly in the frontier 
areas, although some detail mapping was accomplished. 

Seismograph surveying was widespread, and extended from the South Plains 
region into the Edwards Plateau province with an increase in the latter area. 
More than half the total units in the district were employed in detail mapping 
of the deep Permian and pre-Permian stratigraphy of the Central Basin platform 
and its environs. Major concentration was in Andrews County where to crews 
operated throughout a large part of the year. 

Subsurface studies were intensified, particularly of the lower Permian and 
pre-Permian sediments furnished by drilling wells. These investigations were of a 
three-fold nature, including the search for structure, porosity, and stratigraphic 
traps. There was an attempt at further refinement of correlations and subdivision 
of critical formation by microscopic studies and insoluble-residue work with 
more attention directed to mud logging, drilling time, coring, and electric logging 
as definite aids toward the success of exploratory drilling. 

Several surface parties were employed in the frontier areas throughout the 
west and northwest part of the district in the mapping of surface structure and 
study of stratigraphy. 


STRATIGRAPHY 


To the writers’ knowledge there have been no changes in nomenclature in the 
area. There were three newly defined units. The Lovington sand member of the 
San Andres (Permian), approximately 100 feet below the top of the formation, 
was described by John M. Hills in ‘The Oil and Gas Resources of New Mexico,” 
pages 270 and 271, and by W. T. Schneider in the Wasson field. The Cafias and 
Joyita members of the upper Yeso (Permian) were described and defined by C. E. 
Needham and Robert L. Bates. 

The limits of the Abo, Yeso, Glorieta, and San Andres formations are rede- 
fined, the type sections designated, and the lithologic characteristics of each for- 
mation described in detail at its type section by C. E. Needham and Robert L. 
Bates. The descriptions of the formations are sufficiently detailed to enable 
subsurface geologists to correlate them with descriptions of well formation cut- 
tings. 
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TABLE XII | 
Important DRILLING WELLS, SOUTHEASTERN NEW MExico, CLOSE OF 1943 


5 

og Map Name of Well Count Location Depth Remarks 

Map Co’Ord. Sec., Tsp., Rge. (Feet) j 

I Humble, State 1 Chaves 35 148 17E 3,046 on Manning dome southwest 

0 oswell. ¥ 

2 A-1o Standard of Texas, Eddy 23 22S 24E 1,000 Exploratory well, west of Carlsbad along la- 4 

Smith 1 goonal side of reef trend. i 

3  A-to _ Standard of Texas, Eddy 3 22S 25E 920 ©Exploratory well, west of Carlsbad along 5 

Wilson 1 lagoonal side of reef trend. g 

4 B-12 ba & Yates, Eddy 5 17S 30E 6,587 Deep test in extreme west end of Square Lake | 

vans I pool. 4 

5s Er C - & Bery, Lea 30 18S 37E 3,410 Outpost 3 miles north of Monument pool. 2 

State 1 

6 E-12 Penrose, State 1 Lea 35E 5,553 12 miles northwest of south Lovington pool. 

Tested salt water in upper San Andres on j 

drill-stem test. To deepen. } 

7 *F-8 Humble, Leonard 1 Lea 12 26S 37E 8,859 Ordovician wildcat in Rhodes area, reported in 7 

Pennsylvanian shale and limestone. 4 

F-9 E] Paso Nat. Gas, Lea 7 25S 38E 8,300 Ordovician wildcat, Langlie area. ; 

Ginsberg 1 4 

9 E-10_ Continental, Lea 23 20S 37E M.I.M. 11,000-foot test to Ordovician in Skaggs area. ; 

Skaggs B-23 No. 2 ; § 

to C-13 Malco, State 1 Lea 31 12S 32E 3,030 Second producer Caprock area, from White- | 
horse sand. 


TREND IN EXPLORATION AND DEVELOPMENT 


The industry’s response to the need by our Government for large reserves of 
oil resulted in considerable deep exploration during the year with an increase 
during the last half. There was none of the usual seasonal let-up in drilling near 
the year’s close. 

The final approval by the Government and actual construction of additional 
pipe lines, both north to the Mid-Continent and east to tie in with main trunk 
lines, together with the looping, extension, and rearrangement of the present pipe- 
line systems, assures the district of a more certain and larger outlet for its oil, and 
places it in a more strategic position to play a vital role in winning the war. 


TABLE XIII 
GEOPHYSICAL OPERATIONS, 1943 
West TEXAS 

_ Type No. Jan. 1 June 1 Dec. 31 
Seismograph 17 16 20 | 
Gravimeter 4 8 II j 
Magnetometer 2 ° 3 is 
Core drill I 2 I 3 
Torsion balance ° I ° 3 
Electrical units I ° ° 4 
Total 25 27 35 j 
New Mexico 
Type No. Jan. 1 June I Dec. 31 ; 
Seismograph I ° I 2 
Gravimeter 2 2 2 4 
Magnetometer I I ° 
Core drill ° ° I f 
Torsion balance 2 2 I a 
Electrical units ° 
= 
Total 6 5 5 i 
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The need for large reserves has accelerated exploration of the deeper zones of 
the lower Permian involving Tubbs and Fullerton and the evaluation of the pre- 
Permian. In several areas this included penetration of the entire sedimentary 
section into basement rock of pre-Cambrian age. 

The whole trend in exploratory drilling has been toward a decided expansion, 
both with respect to depth and into new and outlying areas of frontier type in 
both West Texas and New Mexico. Deeper drilling in the known pools, which 
during the year resulted in discovery of two lower “‘pays” in the Keystone pool 
of Winkler County, one lower zone in the Kermit area, and the Silurian in the old 
McCamey pool, started a trend of exploration that will probably expand during 
1944. 

There was considerable development throughout the year along the flanks 
and edges of the older pools and of undrilled inside locations. 


BIBLIOGRAPHY 


Geological developments in 1943 included the publication of 15 papers on the 
stratigraphy, structure, paleontology, and development of the area. There were 2 
geological papers on oil fields of West Texas, 2 on stratigraphy of New Mexico, 2 
on surface geology of parts of West Texas, 1 on Permian paleontology, 6 on de- 
velopment, and 1 on the geology of New Mexico oil fields. 

The paper by W. T. Schneider on the Wasson field, West Texas, is one of the 
most complete papers on an oil field to be published. The history, structure, 
stratigraphy, paleogeography, accumulation, and physical characteristics of the 
production of this 58,ooo0-acre oil field are presented and analyzed. The paper in- 
cludes cross sections, maps on the principal contacts, isopach maps, and, it is be- 
lieved, presents in print for the first time the theory of primary porosity in the 
West Texas Permian reef dolomites. This conception of the primary or organic 
and depositional origin of dolomite porosity has had a large number of followers 
in West Texas since first presented in talks by E. Russell Lloyd 15 years ago. 
Many West Texas geologists assumed it to be a fact beyond question, even though 
it has not been so widely publicized as have theories that place an unconformity 
at the top of the “pay,” or porosity, in West Texas dolomite oil fields and con- 
sider the porosity to be the result of erosion during the period of non-deposition. 
Schneider supports his conclusions with a wealth of data based on the microscopic 
examination of well-cutting samples from more than 500 wells in all parts of the 
go-square mile Wasson field by himself and his co-worker, David M. Evans. The 
Lovington sandstone member of the San Andres, recently described by John M. 
Hills, is correlated into the Wasson field, and its significance fully discussed. 

The other oil-field paper is a short preliminary note on the “Embar Field, 
Andrews County, Texas” by Taylor Cole. The field, though small at present, is 
important as the first Ordovician production north of Crane County, 50 miles to 
the south. 

The papers on stratigraphy are: a geological note by Frank V. Stevenson on 
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the San Andres Mountains, describing some Devonian fauna and the first known 
occurrence of Devonian chert in New Mexico; and a paper by C. E. Needham 
and Robert L. Bates on the “Permian Type Sections in Central New Mexico” 
wherein the type sections of the outcrops of the Abo, Yeso, Glorieta, and San 
Andres formations are more adequately designated, delimited, and described in 
sufficient lithologic detail to be of assistance to the subsurface geologist working 
with these same formations as found in well cuttings and cores. 

The papers on surface geology are by R. M. Huffington on the ‘“‘Geology of 
Northern Quitman Mountains, Trans Pecos, Texas,” and G. K. Eifler, Jr., ‘“Geo- 
logy of Santiago Peak Quadrangle.” 

Betty Kellett wrote a fine paper on “Permian Ostracods,” presenting a poten- 
tially important field of investigation for future work by paleontologists working 
in the Permian. : 

The second edition of the “Oil and Gas Resources of New Mexico,” by Robert 
L. Bates and others, is a complete revision of the first edition by Dean Winchester 
and contains many papers on the fields of New Mexico. This report is ably re- 


viewed and supplemented by E. Russell Lloyd for the Bulletin of the American ° 


Association of Petroleum Geologists. 

The 1942 Annual Report of the Oil and Gas Division of the Texas Railroad 
Commission, issued in December, 1943, furnishes statistical data on all West 
Texas fields, including notes on oil and gas legislation and the legal status of past 
and pending suits that interpret and establish the validity of this State Conserva- 
tion Commission’s rulings. In addition to the Association’s development paper 
for 1942, by Robert I. Dickey and Bernard A. Ray, there was the development 
paper on West Texas, by Robert S. Dewey, for the Petroleum Division of the 
American Institute of Mining and Metallurgical Engineers, furnishing a complete 
coverage of the production of West Texas since discovery, and a discussion of the 
effect of the war on marketing conditions. A similar paper on New Mexico was 
written by John M. Kelly. Both papers maintain and add to the high quality of 
past technical publications by the American Institute of Mining and Metallurgi- 
cal Engineers. 

The National Oil Scouts and Landmen’s Association published Volume XIII, 
“Yearbook for 1943, Review of 1942,” giving a complete review of the drilling, 
leasing, and producing activity in West Texas and southeastern New Mexico. 

The Oil Weekly reprinted, in separate form, an article from its September 6, 
1943, issue on deep discoveries in West Texas. Most of the factual data presented 
on past and current deep discoveries of the Permian basin are tabulated in readily 
accessible form. 

The geological department of the Midland County, Texas, library was re- 
cently increased by 750 volumes of geological publications presented by E. Rus- 
sell Lloyd. 
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DEVELOPMENTS IN NORTH AND WEST-CENTRAL 
TEXAS IN 1943! 


NORTH TEXAS GEOLOGICAL SOCIETY? 
Wichita Falls, Texas 


ABSTRACT 


In 1943 the north and west-central Texas area contributed 52 discoveries and 40 extensions of 
proved fields or successful completions in new pay zones in areas already productive. This is com- 
parable “ies 38 new discoveries and 12 extensions in 1942. Included with the 1943 discoveries are 6 
gas wells. 

In 1943, 1,483 wells were drilled in the area. Of these, approximately 400 were wildcats. This is 
comparable with 1,010 wells drilled, including 190 wildcats, in 1942, and indicates a 50 per cent in- 
crease — activity for the year. The 1943 completions included 671 oil wells, 13 gas wells, and 
799 dry holes. 

. Approximately 50,287,000 barrels of oil were produced in north and west-central Texas in 1943, 
as compared with 50,245,000 barrels in 1942. Wichita County again was the leading producer with 
14,575,000 barrels during 1943, as compared with 15,591,000 barrels during 1942. 

Probably the most important developments in the district in 1943 were: the discovery of a new 
deeper Strawn sand “pay” in the Walnut Bend “Winger” pool, Cooke County; the discovery of thick 
Bend (or Caddo) conglomerate ‘“‘pay”’ above the Ordovician producing zone in the Hildreth pool of 
Montague County; the increased development and completion of dual wells in the Wimberly pool 
of Jones County; and the discovery of a new Caddo producing area designated as the Ellis field of 
northwest Jack County. 

Several additional Mississippian limestone discoveries during 1943 added appreciably to the re- 
serves of the area. Some of these discoveries were under old producing fields; a few were in wildcat 
territory, although the Wynn discovery is the only one which may indicate production to an extent 
comparable with the New York City Mississippian pool, in east-central Clay County. 

The discovery of 33° gravity oil in a Cisco limestone in King County and 40° gravity oil in a basal 
Pennsylvanian conglomerate in northeast Wilbarger County on the north flank of the Electra arch 
enlarged the scope of possibilities in regions heretofore non-productive.The extent of the production 
in these areas remains speculative at this time. 

Of the 92 discoveries and extensions found in 1943, there were: 1 each from shallow Permian lime- 
stone and Permian sand; 13 from shallow Cisco sands, 2 from Cisco limestones; 1 from Canyon lime- 
stone, 4 from Canyon sand; 24 from Strawn sands; 26 from Bend limestone, conglomerates, and sand 
(including 20 from the “Caddo” and 6 from the Marble Falls); 12 from the Mississippian limestone; 
and 6 from the Ellenburger. The Simpson series, although prospected by several wells, yielded no 
discoveries in 1943. 

According to the available information the discovery methods responsible for the new producing 
areas and extensions are as follows: 4 random drilling, 5 surface geology, 43 subsurface geology, 24 
seismograph, 1 geochemical, and 15 a combination of two or more methods. Seismograph and sub- 
surface mapping continue to be the most effective methods of exploration in this district. At the end 
of the year, there were 12 seismograph crews, 3 gravity-meter crews, 1 magnetometer, and 3 core 
drills working in the area. 

Despite the fact that production for the area as a whole showed no decline during 1943, new re- 
serves discovered are apparently less than one third of the oil produced during the year. 


INTRODUCTION 


The north and west-central Texas districts include the area extending from 
the Llano uplift in central Texas, northward to the Red River and from the east- 
ern rim of the Midland basin on the west side to include the Fort Worth syncline 


on the east side. 


1 Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received, 
March 27, 1944. 

2 Data for this article received from T. F. Petty, Humble Oil and Refining Company, Wichita 
Falls; D. D. Heninger, Ohio Oil Company, Wichita Falls; D. H. Cardwell, Sun Oil Company, Tyler; 
Carl Wheeler, Pure Oil Company, Wichita Falls; Roy Seitz, Independent geologist, Wichita Falls; 
compiled and edited by W. L. Haseltine, Magnolia Petroleum-Company, P.O. Box 239, Wichita Falls. 


834 


4 
a 
d 
| 
j 
j 


NORTH AND WEST-CENTRAL TEXAS IN 1943 835 


The major structural features of the area are the Bend arch, extending due 
northward from the Llano uplift into Wichita County, flanked on the east by the 
Fort Worth syncline, which, commencing at approximately the center of the west 
line of Clay County, extends in depth southeastward through Clay County, 
across southern Montague County, through northeast Wise County, and across 
central Denton County. The Electra arch extends from northern Clay County 
westward across north Wichita County and central Wilbarger and Foard coun- 
ties. The Muenster arch extends through the southeast corner of Cooke County 
diagonally across that county northwest and through northeast Montague 
County. The Red River syncline parallels the Electra arch on the north and in- 
creases in depth westward as it enters Wilbarger County and continues to deepen 
westward through north Hardeman County. 

Development in north and west-central Texas in 1943 showed a marked in- 
crease over the previous year, with a total of 1,483 wells drilled, as compared 
with 1,010 wells drilled in 1942. There were approximately 400 wildcats drilled 
in 1943, as compared with 190 wildcats in 1942. The 1943 completions included 
671 oil wells, 13 gas wells, and 799 dry holes. Approximately 50,287,000 barrels 
of oil were produced in north and west-central Texas in 1943. This is comparable 


_ with 50,245,000 barrels of oil produced in 1942. Approximately 29 per cent of the 


production in north and west-central Texas in 1943, or 14,575,000 barrels, came 
from Wichita County wells. However, Wichita County wells produced more 
than 31 per cent of the total production in the district in 1942, or 15,591,000 bar- 
rels. 

Production for the area as a whole showed no decline in 1943, although certain 
fields declined somewhat, for instance, production from the KMA pool was ap- 
proximately 460,000 barrels less in 1943 than in 1942. This decline was from the 
KMA Strawn sand which produced 1,190,000 barrels less in 1943 than in 1942; 
whereas the KMA Ellenburger production was increased by 733,000 barrels in 
1943. 

The new fields, extensions, and new producing formations in old fields dis- 
covered in the district in 1943 are indicated in Figure 1 and in Table I. They may 
be evaluated in importance as follows. 

1. A new deeper Strawn producing sand was discovered in the Walnut Bend 
pool, Cooke County, Texas. This sand, with an average productive thickness of 
50 feet, has been named the Walnut Bend “Winger’’ pool. At the close of the year 
there were 28 flowing wells. The Winger pool has been delimited by dry holes on 
the south and southwest. 

2. The discovery of thick Bend (or Caddo conglomerate)* pay zones above the 
Ordovician producing zone in the Hildreth pool, Montague County, indicated a 
producing area of several hundred acres. At the end of the year g wells were pro- 
ducing and 13 were drilling. The field has been delimited by dry holes on the 
southwest, east, and north. 


3 The Caddo is a drillers term and includes several different formations of Lower Pennsylvanian 
age. 
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3. Less spectacular, but of importance to the ultimate production in the dis- 
trict, was the orderly development and extension of the Wimberly pool, Jones 
County. During the year, 23 wells were drilled, most of which were completed 
from two depths, indicating the success of dual completions in this area. 

The discovery of oil in new Cisco sands in the South Noodle pool, Jones 
County, added to the prospects in this area, but the extent of this development 
was speculative at the close of the year. 

4. The discovery of a new Caddo producing area designated as the Ellis field, 
in northwest Jack County, indicated a fairly large area of possible Caddo pro- 
duction in the district. This field is too new to evaluate its size or extent, although 
11 wells were completed at the close of the year. 

5. Several new Mississippian limestone fields were discovered in north Texas 
in 1943, and have been classified as to importance tentatively as follows: Wynn, 
Knox Mississippian, Midway, Stephens, Hill Mississippian, Brownsville Missis- 
sippian, Pursley, and Barrett. Of these discoveries, probably Wynn is the only one 
which may indicate production to an extent comparable with the New York City 
Mississippian pool in east-central Clay County, located approximately 6 miles 
north and 1 mile west. 

6. Of primary importance in extending production westward in the district 
was the discovery of 33° gravity oil in a Cisco limestone in King County, Texas. 
At the end of the year there was only one producing well, although others were 
being tested. 

7. A basal Pennsylvanian conglomerate in northeast Wilbarger County indi- 
cated production on the north flank of the Electra arch in a region heretofore non- 
productive from shallower formations. The extent of this production is specula- 
tive. 

8. There was some development in the KMA Strawn sand in Wichita County 
in 1943, which was given impetus by an extension well, completed in March, at 
the northeast edge of the older producing area. However, only a few wells were 
drilled as the area was proved to be too close to the water level to indicate flush 
production. Seven new Ellenburger wells were added to the expanding production 
from this formation in the KMA Ellenburger pool underlying the KMA Strawn 
sand. 

Of the 92 discoveries and extensions found in north and west-central Texas in 
1943, there were: 1 each in shallow Permian limestone and Permian sandstone; 
13 in shallow Cisco sandstone, 2 in Cisco limestone; 1 in Canyon limestone, 4 in 
Canyon sandstone; 24 in Strawn sandstones, 26 in Bend limestone, conglomerate, 
and sandstones (including 20 in the “Caddo,” and 6 in the Marble Falls); 12 in 
the Mississippian limestone; and 6 in the Ellenburger. There were no discoveries 
in the Simpson series during 1943. 

A tabulation of the more important dry wildcats of the area has not been 
attempted in this report, although there were numerous dry tests which added 
appreciably to the subsurface geological information of the district. 
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The discovery methods responsible for the new producing areas and exten- 
sions are as follows: 43 subsurface geology, 24 seismograph, 5 surface geology, 4 
random drilling, 1 geochemical, and 15 a combination of two or more methods. 
Seismograph and subsurface mapping continue to be the most effective methods 
of exploration in the district. At the end of the year there were 12 seismograph 
crews, 3 gravity-meter crews, 1 magnetometer, and 3 core drills working in the 
area. 

The trend in exploration and development in the district in 1943 was in the 
older producing areas (or county units) as evidenced by the 17 discoveries and 
extensions in Young County, 12 in Archer County, 10 in Jack County, 8 in Wi- 
chita County, 7 each in Clay and Montague counties, 6 each in Cooke, Stephens, 
and Wilbarger counties, 5 in Jones County, 1 each in Coleman, Eastland, Grayson, 
King, Runnels, and Throckmorton counties. 

New reserves discovered in north Texas during 1943 can not be accurately 
estimated at this time, but are apparently less than one third of the oil produced 
during the year. 
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DEVELOPMENTS IN EAST TEXAS IN 1943! 


C. I. ALEXANDER? anp T. J. BURNETT? 
Tyler, Texas 


ABSTRACT 


Four new oil-producing areas and two new gas-producing areas were discovered in East Texas 
in 1943. Of the new oil areas, two produced from the Paluxy formation, one from the Pettit zone, 
and one from both the Rodessa and Pettit zones of the lower Glen Rose formation. One of the new 
gas areas produced from the Woodbine, the other from the Pettit zone of the lower Glen Rose. Ex- 
ploratory drilling in East Texas was characterized in general by deeper drilling than in the past, most 
of the important tests having the Paluxy, lower Glen Rose, Travis Peak, and Smackover formations 
as their objectives. 


INTRODUCTION 


There was a slight decrease in drilling activity in the East Texas area (Fig. 1) 
in 1943. This decrease was occasioned by a decline of approximately 373 per cent 
in the number of wells drilled in producing areas. There was, on the other hand, a 
slight increase in the number of exploratory tests. The following table provides a 
detailed comparison of the year’s activities with those of the previous year. 


; 1942 1943 
Gas and condensate 24 


NEW FIELDS 


Appleby (Nacogdoches County).—The Appleby gas and condensate area is 7 
miles northeast of Nacogdoches in east-central Nacogdoches County. The dis- 
covery well, The Texas Company’s G. W. Strahan No. 1, was drilled to the total 
depth of 9,295 feet, in the Travis Peak formation and was completed, April 27, 
1943, through casing perforations from 8,610 to 8,660 feet. Initial production 
was 425,000 cubic feet of gas and 28 barrels of straw-colored, 51.7° gravity con- 
densate per day. 

The exact age and stratigraphic relationships of the producing section are 
admittedly debatable. For the purposes of this paper, it is assigned to the Pettit 
zone of the lower Glen Rose, although it has been referred by others to the Travis 
Peak. In the south part of the East Texas basin there is an apparent downward 
encroachment of the Glen Rose facies across “‘time-lines” and into stratigraphic 
levels which are recognized as Travis Peak farther north. The producing section 
consists of interbedded limestones, fine-grained sandstones, and sandy shales and 


1 Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received, 
April 7, 1944. Published by permission of the Magnolia Petroleum Company and the Humble Oil 
and Refining Company. 


2 Magnolia Petroleum Company. 
3 Humble Oil and Refining Company. 
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therefore may be regarded as “transitional” between lower Glen Rose and Travis 
Peak. The second test for the area, The Texas Company’s A. W. Pruitt No. 1, 
was drilling at the end of the year. No subsurface data are available to afford an 
estimate of the possible size of the producing area. Previous to the completion, 
both the Rodessa zone of the lower Glen Rose above, and Travis Peak sands be- 
low, the producing section had been tested, and yielded salt water. Although the 
completion of The Texas Company’s Strahan No. 1 resulted in this area being 
named and designated as a gas and condensate field by The Texas Railroad Com- 
mission, the discovery well was later plugged and abandoned on September 1, 
1943. 

Campbell (Hunt County) —The Campbell field is near Campbell in eastern 
Hunt County. Production was established May 26, 1943, when the Stanolind 
Oil and Gas Company’s H. C. Tilson Heirs No. 1 was completed, pumping 177 
barrels of 30° gravity black, mixed but predominantly asphaltic-base oil and 42 
barrels of slightly brackish water per day from the Paluxy formation through cas- 
ing perforations from 4,358 to 4,363 feet. The well is on the Campbell fault struc- 
ture, which was recognized from surface work by various geologists as early as 
1924. Several Woodbine tests and one 6,570-foot Travis Peak test, the Stanolind 
Oil and Gas Company’s Jessie P. Hawks No. 1, had been drilled on the structure 
previous to the discovery well. None of these earlier wells had recorded any sig- 
nificant showings of gas or oil. One additional producing well and two dry holes 
had been drilled by the end of the year. No other operations were in progress. 
The subsurface geological information indicates that the ultimate potential pro- 
ducing area will be small. 

The oil was being transported by truck to the Tydal Refining Company at 
Gainesville, Texas. The cumulative production was approximately 25,000 barrels. 

Following the completion of the discovery well at Campbell, the Stanolind 
drilled two Paluxy tests and one 5,992-foot lower Glen Rose test, located 43-63 
miles northeast, near the town of Commerce, and along a northeast extension of 
the Campbell fault. All three of these tests were abandoned as dry holes. 

Henderson (Rusk County).—The Henderson field is 33 miles northwest of 
Henderson, in west-central Rusk County, and is 33 miles east of the east edge of 
the East Texas field. The discovery well, the American Liberty Oil Company and 
Beacon Oil and Refining Company’s J. H. Allen Estate No. 1, was completed, 
September 21, 1943, flowing 231.84 barrels of 43° gravity, dark brownish green, 
paraffine-base oil per day on a }-inch tubing choke, with a gas-oil ratio of 623 to 
1. Production was through perforations in casing from 7,250 to 7,264 feet, oppo- 
site an odlitic limestone of the Pettit zone of the lower Glen Rose formation. The 
structure is reported to have been a seismic prospect. 

On January 1, 1944, the Beacon Oil and Refining Company’s R. T. Brown et 
al. No. 1, 1,800 feet east and slightly south of the discovery well, was testing gas 
and condensate from the Pettit. 

The oil from the discovery well was being delivered to the Sinclair Pipe Line 
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Company in the East Texas field. The cumulative production was between 12,000 
and 13,000 barrels. 

Manziel (Wood County)—The Manziel field is near Cartwright in north- 
central Wood County, approximately 6 miles north-northeast of Quitman. It is 
about 5 miles northeast of the Quitman field and 4 miles south-southwest of the 
Coke field. The discovery well was the Bobby Manziel et al. W. F. Bailey No. 1, 
drilled on a 40-acre tract farmed out by the Shell Petroleum Corporation and 
completed, April 23, 1943, flowing 247.5 barrels of 34° gravity, dark brown mixed- 
base oil on 3-inch tubing choke, with a gas-oil ratio of 176 to 1, from the Paluxy 
formation through casing perforations from 6,244 to 6,250 feet, 6,258 to 6,276 
feet, 6,288 to 6,292 feet, and 6,313 to 6,319 feet. 

Ten producing wells, 3 flowing and 7 pumping, and 3 dry holes had been com- 
pleted, and 3 wells, including a Travis Peak test by the Shell Petroleum Corpora- 
tion, were drilling at the end of the year. Showings of oil encountered in the deep 
test, the Shell’s J. C. Whatley No. 1, in both the Rodessa and Pettit zones of the 
lower Glen Rose, indicated that additional reserves might be present. 

During 1930 the Shell Petroleum Corporation mapped a surface nose in this 
area. McElreath and Suggett’s B. D. Holley No. 1, dry Woodbine test drilled in 
1934 and located just outside the present established limits of production at the 
northeast end of the field, further suggested the presence of structural abnormal- 
ity. Seismic investigations between 1934 and the drilling of the discovery well 
served to localize the structure. 

The structure is an anticline, complicated by faulting, with the major axis 
trending northeast and southwest, paralleling and directly in line with the axis 
of the Quitman structure on the southwest. 

Production from this field is purchased by the Sohio Pipe Line Company and 
transported by truck to Coke for delivery to the Talco Pipe Line Company. The 
cumulative production was approximately 82,000 barrels. 

New Hope (Franklin Cownty).—The New Hope field is in southeast Franklin 
County, about 9 miles south and slightly east of Mt. Vernon. The Tide Water- 
Seaboard’s A. J. Bacon No. 1, the discovery well, was completed, June 28, 1943, 
as a dual completion, flowing 165 barrels of dark, greenish brown, paraffine- 
base, 41.5° gravity oil with a gas-oil ratio of 231 to 1, on a 6/64-inch casing choke 
through perforations in casing from 7,295 to 7,305 feet, opposite a porous, odlitic 
limestone section at the top of the Rodessa zone, immediately below the base of 
the “massive anhydrite,”’ and flowing 181 barrels of dark greenish brown, par- 
affine-base, 47° gravity oil, with a gas-oil ratio of 550 to 1, on a 9/64-inch tubing 
choke, through open hole from 7,900 to 8,090 feet, from a sand section which is 
regarded as correlative with the Pettit limestone zone of the lower Glen Rose. 

Three oil wells had been completed, all as dual completions from the same 
zones described here, and four wells were drilling at the end of the year. The 
possible presence of an additional producing zone, a sand in the Rodessa zone, 
was indicated by core analyses. 
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The field is on an elongate, anticlinal structure, with the major axis trending 
northeast and southwest, and was a seismic prospect. The presence of pronounced 
structural relief was proved by the drilling of the Humble Oil and Refining Com- 
pany’s Solon King No. 1, a dry Travis Peak test, subsequent to the completion of, 
and about 2} miles northwest of, the discovery well. This test was about 25 feet 
lower than the discovery well on the top of the Pecan Gap chalk, showed progres- 
sive thickening through all formations below the Pecan Gap, and was 196 feet 
lower on the base of the ‘‘massive anhydrite.” 

The New Hope crude is purchased by the Gulf Pipe Line Company, which 
has an 8-inch line crossing the field. The cumulative production at the end of 
the year was approximately 121,000 barrels. 

Steward’s Mill (Freestone County)—The Steward’s Mill field is near the 
community of the same name, 7 miles north and slightly west of Fairfield, in 
north Freestone County. Gas was produced in this area by the Carter-Gragg 
Oil Company’s W. W. Steward No. 1, March 1, 1943. The initial production was 
25,000,000 cubic feet of gas and 50 barrels of condensate per day on open-flow 
back-pressure test, through casing perforations from 4,001 to 4,006 feet, opposite 
the upper part of a sand in the upper Woodbine. A previous test through per- 
forations from 4,019 to 4,022 feet in the lower part of the same sand, yielded 
salt water with a slight showing of oil and gas. Four other wells drilled in this 
immediate area during the past 3 years had recorded showings of gas and oil 
from the Woodbine. One of these wells, the J. L. Collins and Company’s W. W. 
Steward No. 1, tested an estimated 10,000,000-15,000,000 cubic feet of gas per 
day with no salt water or oil, but was abandoned because of the thin productive 
section and the lack of a market for the gas. 

One dry hole has been drilled by the Carter-Gragg Oil Company since the 
completion of the discovery well. The subsurface data afforded by the one pro- 
ducer and the five dry holes suggest a small producing area of low structural 
relief. 


FIELD DEVELOPMENTS 


Carthage (Panola County).—Important westward extensions of the Carthage 
field by as much as 5 miles, probably at least doubling the previously known 
productive area, occurred during 1943. Five new gas and condensate wells were 
completed during the year, one producing from the lower Pettit, two from the 
upper Pettit, and two as dual completions from both the upper and lower Pettit 
zones of the lower Glen Rose. In addition, two producing wells were deepened 
and re-completed. One of these originally produced from the upper Pettit and 
was drilled deeper and re-coinpleted in the lower Pettit, while the other, originally 
completed in the Rodessa zone of the lower Glen Rose, was deepened and re- 
completed as a dual well, producing from both the Rodessa and upper Pettit 
zones. 

On December 31, 1943, there were 18 gas and condensate producing wells in 
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the field. The various formations from which these wells were producing are in- 


dicated in the following table. 
SINGLE COMPLETIONS 


DvuAL COMPLETIONS 


The cumulative condensate production was approximately 427,000 barrels. 

Cayuga (Anderson, Henderson and Freestone counties)—Routine development 
in the Cayuga field in 1943 resulted in the completion of two oil wells and one 
gas and condensate well in the Woodbine, one gas and condensate well in the 
Rodessa zone of the lower Glen Rose, and two Woodbine dry holes. Fourteen 
Woodbine oil wells and two Woodbine gas and condensate wells were abandoned. 
At the end of the year there were 271 oil wells and 48 gas wells producing from 
the Woodbine and 7 gas and condensate wells producing from the Rodessa. Of 
the oil wells, 87 were flowing, 159 were pumping, and 25 were dead. Seven 
recycling and repressuring plants were in operation in the Cayuga field. Cumula- 
tive oil production was approximately 29,847,000 barrels, cumulative condensate 
production 2,970,000 barrels. 

Chapel Hill (Smith County).—There was a marked decrease in drilling activity 
in the Chapel Hill field in 1943. Only 10 wells were drilled, as compared with 30 
for the previous year. Of the 1o drilled, 6 were completed as oil wells producing 
from the Pettit, 2 as gas-condensate producers from the Rodessa, 1 as a gas- 
condensate producer from the Paluxy, and 1 as a dry hole. In addition, one Pettit 
oil well was plugged back and re-completed as a small oil producer from the 
Rodessa zone. The Paluxy was plugged off in one well originally completed 
as a dual well producing gas and condensate from the Paluxy and oil from the 
Pettit, and one Rodessa gas-condensate well and one Pettit oil well were aban- 
doned in 1943. 

The producing formations and nature of the production from the 60 wells 
which were producing at the end of the year are indicated in the following table. 


SINGLE COMPLETIONS 


Dua COMPLETIONS 
Pettit oil, Paluxy gas and condensate....................5 4 
Pettit and Rodessa, gas and condensate.................. I 


In summary, including the dual completions, 45 wells were producing oil and 
5 were producing gas and condensate from the Pettit, 3 wells were producing oil 
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and 5 were producing gas and condensate from the Rodessa, and 7 wells were 
producing gas and condensate from the Paluxy. 

Cumulative production from the Pettit was 1,355,000 barrels of oil and 
243,000 barrels of condensate; from the Rodessa, 45,000 barrels of oil and 
888,000 barrels of condensate, and from the Paluxy, 630,000 barrels of conden- 
sate. 

Coke (Wood County).—Drilling in the Coke field was nearly completed in 1942, 
with the result that only 4 Paluxy oil wells and one dry Travis Peak test, located 
outside the limits of Paluxy production on the east flank of the structure, were 
completed in 1943. At the end of the year, there were 30 wells producing oil from 
the Paluxy. Twenty-seven of these wells were flowing and 3 were pumping. Cu- 
mulative production was about 525,000 barrels. 

East Texas field——No wells were drilled, and 385 wells were abandoned in the 
East Texas field in 1943. 

The following table provides data for comparison of the number of producing 
wells in the various categories listed at the end of 1943 with those producing at 
the end of 1942. 


Cumulative oil production was 1,978,252,000 barrels. 

Sixty-four salt-water injection wells were in operation in the East Texas field 
at the end of the year, as compared with 49 at the end of 1942. This expansion 
of the program of injecting salt water from the field back into Woodbine sands 
below the oil-water contact and a provision permitting the transfer of the allowa- 
ble of wells producing more than 1oo barrels of salt water per day to other wells 
on the same lease were of appreciable aid in maintaining bottom-hole pressures. 
During December of 1943, salt water was being returned to the Woodbine forma- 
tion at an average rate of 305,000 barrels per day. 

Fault-line fields —There was a marked decrease in 1943 in the drilling activity 
which began in 1941, in an attempt to obtain additional recovery from abandoned 
properties in the old Woodbine fault-line fields. In the Powell field, 4 wells were 
completed as pumpers, producing small amounts of oil and varying quantities of 
salt water. 

In the more recently discovered fields along this fault system, which were 
largely outlined by the end of 1942, completions included one small gas producer 
and one dry hole in the Bazette field, one gas producer in the South Groesbeck 
field, and one dry lower Glen Rose test in the Tehuacana field. 

Grapeland (Houston County).—In the Grapeland field, 2 gas-condensate wells 
and 2 dry holes were drilled during 1943. At the end of the year total comple- 


| 
j 
1943 
| 


848 C. I. ALEXANDER AND T. J. BURNETT 


tions for the field were 40 gas-condensate wells and one oil well. There were four 
recycling plants in operation. Cumulative condensate production was 7,049,000 
barrels. 

Hawkins (Wood County).—A sharp decline in drilling in the Hawkins field in 
1943 resulted in the completion of 30 oil wells and g dry holes in the Woodbine, 
as compared with 129 oil wells and 14 dry holes in 1942. In addition, one test 
which was completed in the Woodbine was classified as a gas well and closed in. 
One Woodbine oil well and 2 sub-Clarksville gas and condensate wells were 
abandoned. At the end of the year the field had a total of 403 oil wells producing 
from the Woodbine, of which 383 were flowing, 18 pumping, and 2 were dead. In 
addition to these oil wells, one Woodbine gas and condensate producer was shut 
in, and one well was producing gas and condensate from the sub-Clarksville sand 
in the upper part of the Eagle Ford formation. On December 31, 1943, the cumu- 
lative oil production was 21,228,000 barrels and condensate production about 
16,000 barrels. 

Kildare (Cass County).—Routine drilling operations in the Kildare field, dis- 
covered in 1942, continued through 1943, resulting in the completion of 20 oil 
wells, 3 gas and condensate wells, and 2 dry holes. At the end of the year there 
were 29 oil wells and 4 gas and condensate wells in the field. Of the oil wells, 28 
were flowing and 1 pumping. All producing wells have been completed in the 
Rodessa zone of the lower Glen Rose. 

Cumulative oil production was approximately 795,000 barrels, although this 
figure is known to include some condensate. 

Long Lake (Anderson, Freestone and Leon counties).—No wells were drilled in 
the Long Lake field in 1943. One gas-condensate well was abandoned. On Decem- 
ber 31, 1943, there were 152 oil wells and 69 gas wells producing from the Wood- 
bine. Of the oil wells, 128 were flowing, 21 pumping and 3 were dead. There were 
4 recycling plants in operation. Cumulative oil production was gman barrels, 
condensate production 5,900,000 barrels. 

Opelika (Henderson County).—There were no drilling operations and no aban- 
donments in this field in 1943. At the end of the year there were 13 wells produc- 
ing gas and condensate from the Rodessa zone of the lower Glen Rose. Cumulative 
condensate production was 4,812,000 barrels. 

Pitisburg (Camp County).—Routine drilling operations resulted in the com- 
pletion of 3 oil wells during 1943. At the end of the year the field had a total of 
8 wells, all producing on Kobe pumps. Cumulative oil production was 281,000 
barrels. 

Quitman (Wood County).—The discovery well of the Quitman field was com- 
pleted in December, 1942, and an active drilling campaign throughout 1943 
resulted in the completion of 47 oil wells and 6 dry holes. At the end of the year 
the field had a total of 48 wells producing from the Paluxy formation, of which 45 
were flowing and 3 pumping. No tests have been drilled in this field below the 
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present producing formation. Cumulative oil production was 645,000 barrels on 
December 31, 1943. 

Talco (Franklin and Titus counties) —Thirteen oil wells were abandoned in 
the Talco field during 1943. No new wells were drilled. At the end of the year 
there were 739 producing wells, of which 5 were flowing, 711 pumping and 23 were 
dead. Cumulative oil production was 67,426,000 barrels. 

Tri-Cities (Henderson County).—Gas and condensate production from the up- 
per part of the Rodessa zone of the lower Glen Rose was established in the Tri- 
Cities field late in 1941, but no additional development occurred until 1943. 
During the past year, 3 additional gas-condensate wells and one dry hole were 
drilled. On December 31, 1943, the field had 4 producing wells. Cumulative con- 
densate production was about 60,000 barrels. 

Van (Van Zandt County)—Operations in the field in 1943 were confined 
to the completion of one shallow Nacatoch oil well. On December 31, 1943, there 
were 563 Woodbine oil wells in the field, of which 295 were flowing, 264 pumping, 
and 4 were dead; 2 Woodbine gas wells were shut in. There were also 3 sub- 
Clarksville oil wells, all pumping, and 32 Nacatoch oil wells, of which 27 were 
pumping and 5 were dead. Cumulative oil production from the Woodbine and 
sub-Clarksville was 138,527,000 barrels; from the Nacatoch, 356,000 barrels. 

Wieland (Hunt County)—Only one Woodbine oil well and a dry Smackover 
test, discussed in detail under the section “Important Exploratory Tests,” were 
drilled in the Wieland field during 1943. At the end of the year, the field had a 
total of 7 producing wells, all pumping. Cumulative oil production was about 
129,000 barrels. 


IMPORTANT EXPLORATORY TESTS 


Bowie County.—In the northeast Bassett area in Bowie County, the P. D. 
Bowlen e¢ al. A. L. Simms No. 1 (z)4 was abandoned as a dry hole, February 27, 
1943, at the total depth of 8,987 feet, in the Smackover formation. The upper 
part of the Smackover contained porous limestone, but no showings of oil or gas 
were indicated. This well was located on a fault structure outlined by seismic and 
geological work. 

Dallas County—About 6} miles southwest of Seagoville, in extreme south- 
eastern Dallas County, the J. F. Lucey and S. A. Guiberson, Jr., D. H. Moyer 
No. 1 (2) was abandoned, January 31, 1943, as a dry hole at the total depth of 
4,504 feet, after encountering metamorphosed Paleozoic rocks. The test appar- 
ently was an attempt to find oil in a pinch-out of the Smackover limestone, al- 
though no Smackover was encountered and no showings reported. The well was 
drilled on a block of leases farmed out by The Texas Company. 

Franklin County——In the Winfield area, 6 miles southeast of Mt. Vernon 


4 Italic numerals in parenthesis refer to numbers in Figure 1, which indicate the locations of im- 
portant exploratory tests drilled in 1943, and important active tests drilling at the close of the year. 


= 
{ 
: 
y 
¢ 
4 


850 C. I. ALEXANDER AND T. J. BURNETT 


and near the Franklin-Titus County line, the Humble Oil and Refining Com- 
pany’s J. F. Hague No. 1 (3), a projected Smackover test, was drilling at 9,124 
feet, in upper Cotton Valley. Light brown oil stains had been encountered in 
slightly porous sandstones and limestones of low permeability, in the lower Glen 
Rose. This test is on a subsurface and seismic prospect. 

Hunt County.—A Smackover test for the Wieland field, in southeastern Hunt 
County, the Humble Oil and Refining Company’s F. F. Graham No. 1, was 
abandoned as a dry hole, August 9, 1943, at the total depth of 9,523 feet in the 
Eagle Mills salt. Cores of the upper part of the Smackover formation were mod- 
erately porous to porous limestone and dolomitic limestone, with no showings of 
gas or oil reported. 

About 13 miles west of the Concord community, southwest of Greenville, 
Hunt County, the Humble Oil and Refining Company’s J. A. Rutherford No. 1 
(4) was abandoned, November 24, 1943, in Paleozoic rocks at the total depth of 
7,483 feet. Approximately 200 feet of Smackover formation were penetrated, from 
7,172 to 7,369 feet. The upper 40 feet contained some slightly to fairly porous 
odlitic, sandy limestone and calcareous sandstone, with no showings of oil or gas. 
Small amounts of heavy, ‘“‘dead” black oil were yielded by tests of thin sand sec- 
tions in the lower Glen Rose formation, through perforations in casing. This well 
is 33 miles south-southwest and almost directly downdip from the American 
Liberty Oil Company’s J. P. McNatt No. 1, drilled the previous year, which 
logged only 13 feet of hard, dense, sandy limestone and calcareous sandstone in 
the Smackover formation from 6,662 to 6,675 feet, and was abandoned in Paleo- 
zoic rocks at the total depth of 6,896 feet. 

At the end of the year, the Humble Oil and Refining Company’s Lessa Nor- 
man No. 1 (5), halfway between the J. A. Rutherford No. 1 and the American 
Liberty Oil Company’s J. P. McNatt No. 1, was coring in the lower Glen Rose 
sand section at 4,598 feet. 

Kaufman County.—In the north Elmo area, in the northeast corner of Kauf- 
man County, the Sun Oil Company’s J. M. Rutledge No. 1 (6) was abandoned, 
September 28, 1943, at the total depth of 10,058 feet in the upper part of the 
Smackover formation, after swabbing salt water from the Smackover and 
through casing perforations, from two horizons in the Rodessa zone of the lower 
Glen Rose. This well was located near the surface trace of the North Elmo fault. 

Morris County.—In the Omaha area of central Morris County the Humble 
Oil and Refining Company’s H. N. Wright No. 1 (7) was drilling at 10,928 feet 
in the upper Buckner formation. The location was on a seismic prospect. This 
well and the Humble’s No. 1 Hague, previously described, were the first wells 
projected as tests of the Smackover formation immediately downdip from the 
Mexia-Powell-Talco fault system in East Texas. 

Robertson County.—In the Calvert area (8) of western Robertson County, the 
Magnolia Petroleum Company drilled two wells on a fault structure of the Mexia- 
Powell-Talco fault system. The first of these, the W. C. Anderson No. 1, was 


DEVELOPMENTS IN EAST TEXAS IN 1943 851 


abandoned, April 20, 1943, at the total depth of 5,196 feet in lower Fredericksburg 
after encountering a show of oil which yielded salt water on a drill-stem test in 
porous Edwards limestone, on the upthrown side of the fault. The second test, 
the Pauline Doremus No. 1, was structurally about 150 feet higher than the 
Anderson No. 1 on top of the Edwards limestone, yielded salt water on a drill- 
stem test of a showing of oil in the upper part of this formation, and was aban- 
doned, July 9, 1943, at the total depth of 7,217 feet in the upper Travis Peak. In- 
significant showings of oil were cored in porous zones in the Glen Rose formation. 

At the end of the year, the A. G. Hill and Magnolia Petroleum Company’s 
W. C. Anderson No. 1 was drilling at 8,500 feet as a projected Smackover test. 

Smith County.—In the Sandflat area of north Smith County, the Patrick and 
Tyrrell Drilling Company’s O. Hackett No. 1 (9) was abandoned, July 29, 1943, 
at the total depth of 9,852 feet, in lower Glen Rose shale above the Pettit zone. 
After cores in the upper Paluxy recovered about 13 feet of hard fine sand showing 
oil and some water sand, a 15-minute drill-stem test yielded 540 feet of 19.8° 
gravity black, asphalt-base oil and 630 feet of salt water. 

This showing of oil resulted in additional drilling in this area. At the end of 
the year, the Skelly Oil Company’s W. C. Chisum et al. No. 1 (10), 3 miles south 
of the Hackett well, was at the total depth of 10,o11 feet, in upper Travis Peak, 
and was preparing to run casing to test showings of oil in the Paluxy and in the 
Rodessa and Pettit zones of the lower Glen Rose. Potential production from the 
Paluxy was indicated during the drilling of this well by a 13-hour drill-stem test 
of a broken sand section from 6,972 to 7,007 feet, which recovered 6,000 feet 
of 24.6° gravity black, asphalt-base oil through a {-inch choke. Possible produc- 
tion from the Rodessa and Pettit zones was suggested by cutting samples and 
electrical log. This well was approximately 300 feet higher structurally on top 
of the Paluxy formation and 400 feet higher on the base of the “‘massive anhy- 
drite”’ section of the Glen Rose than the Patrick and Tyrrell well. Near the 
Skelly’s Chisum No. 1, the Sun Oil Company’s Alice Patterson No. 1 was drilling 
at 5,646 feet in the Woodbine, and the Arkansas Fuel Oil Company’s Priscilla 
Marsh No. 1 was drilling at 2,795 feet in the Nacatoch at the end of the year. 

Van Zandt County.—In the north Canton area of central Van Zandt County, 
the Superior Oil Company’s C. A. Groves No. 1 (17) was waiting on pumping 
equipment after swabbing 288 barrels of 36.1° gravity oil and 62.5 barrels of 
salt water from a sand in the upper Travis Peak, through casing perforations from 
8,552 to 8,570 feet. The total depth of this well was 9,002 feet. No other showings 
of oil were reported in the section penetrated. This is the first well in the East 
Texas area to indicate possible commercial oil production from Travis Peak sands 
below the Pettit limestone horizon of the lower Glen Rose. 

Wood County.—Following the discovery of oil production in the Coke, Quit- 
man, and Manziel fields, two tests were drilled near the town of Alba (72), on a 
well known and definitely established anticlinal structure 8 miles southwest of 
the Quitman field in western Wood County. B. B. Orr’s J. C. Rainwater No. 1, 
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high on the northwest flank of the anticline, was the first Paluxy test for the 
structure, encountered no showings of oil or gas, and was abandoned, June 11, 
1943, at the total depth of 6,537 feet in the Paluxy formation. The Plains Pro- 
duction Company’s Mitt Cox No. 1, about one mile south of the B. B. Orr test 
and near the crest of the structure, was awaiting abandonment at the total depth 
of 9,000 feet in the upper Travis Peak at the end of the year. This well also failed 
to encounter any significant showings of oil or gas to the depth penetrated. 

In the Oak Grove area, 5 miles northeast of Quitman and 5 miles south of the 
Manziel field, central Wood County, Jackson and Fisher’s O. M. McCarley No. 
1 (13) encountered showings of heavy black, asphaltic oil in sands in the upper 
300 feet of the Woodbine formation. The operators failed to make any tests of 
these showings and drilled to the total depth of 7,503 feet, in the Paluxy forma- 
tion. No showings of oil or gas were encountered in Paluxy sands. The well was 
junked and abandoned, August 8, 1943, while the operators were attempting to 
set casing to test the showings encountered in the Woodbine. 

While their McCarley No. 1 well was drilling, Jackson and Fisher began their 
First National Bank of Quitman No. 1 (14), which was abandoned, August 9, 
1943, at the total depth of 6,016 feet, in the Woodbine. This well was 8,000 feet 
east of, and was 435 feet structurally lower than, McCarley No. 1, and failed to 
find any showings of oil in the Woodbine. 

Following abandonment of their McCarley No. 1, the same operators moved 
the rig 177 feet northwest to drill their McCarley No. 1-A, which was abandoned, 
October 15, 1943, at the total depth of 5,610 feet in the Woodbine, after swabbing 
salt water and a little heavy black, asphaltic oil from sands in the Woodbine and 
in the sub-Clarksville section of the Eagle Ford. 
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DEVELOPMENTS IN GULF COAST OF UPPER TEXAS AND 
LOUISIANA IN 1943? 


P. B. LEAVENWORTH? 
Houston, Texas 


ABSTRACT 


Development in the area was active and 29 new fields were discovered during 1943. Production 
increased over 1942 due principally to increased allowables for previously completed wells. No new 
geologic trends were opened to production during the year. Routine development and extensions 
provided more reserve values than new discoveries. 


INTRODUCTION 


The Gulf Coast province of upper Texas and Louisiana is considered to extend 
from Matagorda County, Texas, eastward along the Gulf of Mexico across Texas 
and southern Louisiana to the Mississippi state line. The northern boundary 
extends from Brazos County, Texas, to Avoyelles Parish, Louisiana. 

The area embraced ranges from the downdip Wilcox and Cockfield of Eocene 
age, the Vicksburg and Marginulina-Frio section of Oligocene age, and the undif- 
ferentiated Miocene. 

Wildcat drilling in the area declined: 153 wildcats were drilled in 1943 as 
compared with 164 in 1942. Discoveries increased: 29 new fields were found dur- 
ing the year as compared with 22 for 1942. Of these 8 were from the Miocene, 12 
from the Oligocene, 4 from the Cockfield, 1 from the Reklaw, 4 from the Wilcox. 
Thirteen are classed as oil fields, 3 as gas fields, and 13 as gas-condensate fields. 
Practically all discoveries may be attributed to the seismograph. 

Production increased but principally on account of increased allowables from 
wells drilled in prior years. 

TEXAS 


Tables I and II present the pertinent data concerning Texas discoveries. 


TABLE I 


TEXAS FIELDS DISCOVERED IN 1943 
Total Producing Initial 


Field Name County Operator Producing Depth Depth Production 
Formation (Feet) (Feet) (Barrels) 
1 Chesterville Colorado Magnolia Petrol. Co. Yegua 12,011 6,850-60 = 44, 53° dist. 
Wilcox 9,500-40 88, 51° dist. 
2 Cistern Fayette Continental O. Co. Reklaw 4,498 1,187-01 55 
3 Citrus Grove Matagorda Continental O. Co. Miocene 6,555 3,980-90 Dry gas 
4 Cottonwood Libert Wm. Helis Frio 8,205 7,704-10 92 
Jacksons Pasture Chambers Mayo et al. Frio 8, 102-08 9o dist. 
6 North Katy Waller Stanolind O. & G. Yegua 8,000 6,622-25 154 
7 Kirby Liberty General Crude Yegua 9,518 8,400-30 68 
8 Menefee Wharton Salt Dome O. Co. Frio 4,540-50 ry gas 
9 North Louise Wharton Continental O. Co. Frio 55523 4,163-664 Gas 
Pinehurst Montgomery LaGloria O. Corp. Wilcox II,92I 320 
9,700-2 120 dis 
1zr Ramsey Colorado Cities Service Wilcox 10,505 8,320-40 too dist. 
8,048-70 dist. 
12 Sugar Valley Matagorda Superior O. Co. Frio 11,854  9,754-59 132 dist. 


1 Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received, 
April 3, 1944. 

2 Gulf Oil Corporation, P.O. Box 2100. Acknowledgment is made to W. H. Hough of the Gulf Oil 
Corporation, who assisted greatly in preparation of the Texas data. 
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TABLE II 
GEOLOGIC DISTRIBUTION OF 1943 DISCOVERIES IN GULF COAST OF UPPER TEXAS 
. Oil Gas Distillate Total 

Miocene I 
Oligocene I I 2 4 
Yegua 2 I 3 
Reklaw I I 
Wilcox 3 3 

2 6 12 


4 


The discovery of oil in the Yegua section on the north flank of the Katy struc- 
ture appears worthy of comment as a large area may be involved in the oil 
production. The area had previously indicated only gas-condensate values. 

Yegua production on the southwest flank of Esperson dome in Liberty 
County, which was discovered during the year, appears to be worthwhile as a 
number of satisfactory producers were completed during the year. 

At Pinehurst in Montgomery County a multiple-sand Wilcox field with both 
oil and gas condensate production may prove an important discovery. 


EXTENSIONS AND NEW SANDS 


The outstanding extension of the year was that at Stowell, Jefferson County. 
Development resulted in numerous dually completed Frio wells and as many as 
four oil sands were found in certain parts of the field. Reserves were rapidly in- 
creased and Stowell may now be classed as a major coastal oil field. In the north 
or recently developed part of the field oil is produced on the upthrown side of a 
large fault at right angles to regional strike. Such fault patterns in the past have 
not been considered favorably and this feature of the Stowell field will likely lead 
to exploration in similar areas in the Frio trend. 

At Double Bayou, Chambers County, a Frio sand indicated a high condensate 
yield comparable with that of Lake Creek in the Wilcox, and this may stimulate 
development in certain distillate areas which have heretofore been considered 
marginal. 

Several attempts were made during the year to ascertain sand conditions in 
the downdip Frio along the coast but results are inconclusive although the devel- 
opment of the Humble Oil and Refining Company at Hall’s Bayou indicates suf- 
ficient sand section to warrant further explorations of prospects in this immediate 
area. 

The first triple completion in the United States was made in three zones in the 
Wilcox by the Superior Oil and Gas Company in the Lake Creek Field in Mont- 
gomery County. 

At Reddell in Evangeline Parish production is indicated from both the Yegua 
and Wilcox. As development is at a preliminary stage no estimate of the area in- 
volved may be made at this time but the multiple zones give promise of a worth- 
while field. 
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LOUISIANA 
DISCOVERIES 
Tables III and IV present the 1943 discoveries in Louisiana. 


TABLE III 


LouISIANA FIELDS DISCOVERED IN 1943 
Total Producing Initial 
Dept Prod. 


Field Name Parish Operator . Producing Depth 
Formation (Feet) (Feet) Bbis. Day 
1 Arnaudville St. Martin Amerada Pet. Corp. Oligocene 10,700 10,349-78 70 dist. 
2 Bear ; Beauregard General Crude O. Co. Oligocene 9,412 6,512-20 I5r 
3 Church Point Acadia Amerada Pet. Corp. Oligocene 10,502 10,316-53 149 dist. 
4 Convent Hester St. James Humble O. & R. Co. Miocene 7,692 55342-45 91 
5 East Gibson Terrebonne Falcon Seaboard Miocene 10,600 9,280-90 220 
6 Eagan Acadia Sun Oil Co. Oligocene 11,200 10,610-25 105 dist. 
7 Fields Beauregard Sohio Pet. Co. Yegua 10,911 8,011-20 182 dist. 
8 Hope Villa. E. Baton Rouge Shamrock Oil Co. Oligocene 0,874 9,568-75 208 
9 Napoleonville Assumption Geo. H. Echols Miocene 10,474 9,034-38 192 
to North Jeanerette St. Marys Atlantic O. & R. Co. Miocene 12,211 11,453-58 292 
11 North Richie Acadia Continental O. Co. Oligocene 9,909 8, 586-91 
12 Pecan Island Vermillion Humble O. & R. Co. Miocene 12,057 10,847-53 to dist. 
13 Reddell Evangeline Danciger et al. Wilcox 12,206 9,905-55 358 dist. 
14 Rosedale Iberville Sugarfield Oil Co. Oligocene 10,533 10,009-12 215 
15 Shuteston St. Landry Sun Oil Co. Oligocene 11,505 9,404-0,505 146. 
16 St. James St. James Humble O. & R. Co. Miocene 10,895 10,763-85 96 dist. 
17 West White Lake Vermillion ~ Union Oil of Calif. Miocene 12,001 8,356-75 Dry gas 
TABLE IV 
GEOLOGIC DISTRIBUTION OF 1943 DISCOVERIES IN COASTAL LOUISIANA 
Oil Gas Distillate Total 
Miocene 4 I 2 7 
Oligocene 5 ° 3 8 
Yegua ° ° I I 
Wilcox ° ° I I 
9 17 


Most discoveries are still one-well fields and, with the exception of the Bear 
field in Beauregard Parish which is unimportant, little may be said at this time 
regarding the importance of the 1943 discoveries. 


EXTENSIONS AND NEW SANDS 


On the north flank of the old Vinton dome in Calcasieu Parish the Union Oil 
Company of California has developed Frio production which is favorably com- 
parable with the most prolific flank sand production around any piercement salt 
dome. Some wells have encountered in excess of 400 feet of oil sand. The produc- 
tive area is complicated by faulting. . 

At the West Bay field in Plaquemines Parish the Gulf Refining Company 
encountered salt in several wells at depths ranging from 9,130 to 10,005 feet. 
This deeper drilling has uncovered new Miocene sands which indicate the field 
may be both larger in area and more prolific than early development promised. 

Extensions were developed at Quarantine Bay, Grand Bay, Potash, and 
Rose dome, all in Plaquemines Parish, which add considerably to the reserve 
picture. 

Although the Pine Prairie field was one of the most active in the area, results 
as a whole were disappointing as the Sparta sand section in some places was thin 
and tight, and low recoveries per acre must be expected. The Wilcox section also 
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has low permeability and the depth of this production, 10,000—10,600 feet, makes 
operators proceed cautiously. The west flank of the dome offers the most promise 
for worthwhile Wilcox production. 

At Bayou Couba, St. Charles Parish, three excellent Miocene producers were 
completed but the area involved is small and at present the field is of minor im- 
portance. 

At Vermillion Bay dome, Iberia Parish, development by The Texas Company 
resulted in production beneath salt and cap-rock overhang. Overhang up to 3,000 
feet in thickness was drilled at depths between 5,500 and 8,500 feet and oil was 
produced from 9,500 to 10,900 feet. 
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DEVELOPMENTS IN SOUTH TEXAS IN 1943} 


WM. H. SPICE, JR 
San Antonio, Texas 


ABSTRACT 


In 1943 continued curtailment of development in South Texas was due to lack of skilled labor, 
equipment, and material, and decreased transportation facilities. This resulted in a decrease in wells 
drilled, new fields discovered, and oil wells completed as compared with 1942. 

Total oil production was increased by about 40 per cent, reflecting a heavier withdrawal rate from 
the fully developed fields. 

The Frio-Vicksburg trend contributed 40 per cent of the new discoveries, the Wilcox trend 33 per 
cent, and the Jackson-Yegua trend 27 per cent. Exploration showed an increase in deeper drilling 
and more extensive work in the south part of the district. 


INTRODUCTION 


The South Texas area embraces 61 counties which are covered by the Railroad 
Commission of Texas Oil and Gas Division’s Districts 1, 3, and 4. Forty-two of 
these counties are producing oil and gas. However, because of the large size of 
this group of districts, the entire area has been divided into stratigraphic divisions 
or trends based on geologic age. 

These trends were previously suggested by Kidd.® 


. The Ordovician and Pennsylvanian of the Edwards Plateau 

. The Cretaceous of the Balcones fault zone 

. The Wilcox to Sparta in the lower Eocene 

. The Yegua and Jackson in the upper Eocene 

. The Frio-Vicksburg of basal Oligocene age 

6. The upper Oligocene and lower Miocene of the coastal area, including the Marginulina-Frio, 
Catahoula, and Oakville 


An 


These trends remain essentially the same as used in former papers and no at- 
tempt is made here for further definition. 


DEVELOPMENT 


During 1943, 25 new oil fields and 10 new gas or gas-distillate fields were dis- 
covered in South Texas. In addition, new producing sands were discovered in 22 
fields. Table I lists the new discoveries and Figure 1 shows the location of new 
discoveries and deeper horizons and extensions. 

Both exploratory wells and field wells drilled during the year showed a de- 
crease of more than 1o per cent under the previous year. Eleven hundred wells of 
all classes were drilled. Of these, 328 exploratory wells were dry, and of the 740 
wells drilled in proved fields, 482 were oil wells, 66 were gas-distillate wells, and 
192 were dry holes. The decrease under 1942 in new fields discovered was about 


1 Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received, 
April 13, 1944. 

* Consulting geologist, Alamo National Building. Acknowledgment is made to companies and 
individuals for their assistance in furnishing many of the data used in this paper. 

3 Gentry Kidd, “Developments in South Texas, 1938-1939,” Bull. Amer. Assoc. Petrol. Geol., Vol. 
23, No. 6 (June, 1939), pp. 860-70. 
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Fic. 1. Location of new discoveries, deeper horizons and extensions in South Texas in 1943. 
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15 per cent and in total oil wells completed was more than 20 per cent. This is a 
continuation of the trend started during 1942. 

Lack of skilled labor, equipment and material, and decreased transportation 
facilities, together with governmental regulations, forced a curtailment of the 
active development of proved leases and also resulted in less exploration. Toward 
the latter part of the year, participation of capital not normally engaged in the 
oil industry resulted in more exploratory wells being drilled than would have been 
the case under more normal conditions. The limit of this year-end surge in ex- 
ploratory work was determined by the number of available drilling rigs and the 
lack of first-class exploratory prospects. 


PRODUCTION 


The total oil production in 1943 was approximately 103,300,000 barrels, an 
increase of more than 4o per cent over 1942. This oil production from approxi- 
mately 15,000 wells represents a heavier withdrawal rate from many of the fully 
developed fields and reflects the improved transportation facilities both by pipe 
lines and tankers, over the conditions of 1942. 


EDWARDS PLATEAU 


No new developments were carried on in this area. High drilling costs and 
lack of transportation facilities make this area less desirable during a period of 
curtailment of exploratory work. 


CRETACEOUS—FAULT LINE 


No discoveries were made during the year along this trend although the 
Edwards limestone fields represent one of the most prolific producing zones in 
South Texas. Further development was carried on by the Humble Oil and 
Refining Company in the Imogene field of Atascosa County, where the deepest 
Edwards limestone oil (7,500—7,600 feet) is found along the fault line. 


WILCOX TREND 


Continuing the activity started during the previous year, 7 new oil fields and 
4 new gas-distillate fields were discovered along this trend. They extend from 
Karnes County to La Salle County and represent about 33 per cent of the total 
discoveries of the district. New producing sands were also discovered in two fields 
in this trend. 

The Slick-Wilcox field of Goliad and DeWitt counties was of major impor- 
tance. The discovery well, the Continental Oil Company’s Mrs. Ada S. Wood 
1-W, was completed in May, producing from the second sand zone in the Carrizo- 
Wilcox from 7,600 to 7,650 feet. This discovery is on a faulted dome which had 
previously been developed for shallower Pettus sand production with poor results. 

The discovery of the Hobson field in Karnes County by the Seaboard Oil 
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Company of Delaware’s Julia Rzeppa No. 1, completed in March from the top of 
the Carrizo-Wilcox at 4,000 feet, was also of importance since it established the 
shallower part of the present Wilcox trend. This discovery led to considerable 
leasing and additional exploratory activity along this trend. 

The Goebel and Coquat fields near Oakville in Live Oak County, discovered 
by Henderson Coquat’s Walter W. Goebel No. 1 in July and Mrs. Minerva Co- 
quat No. 1 in September, were the result of extensive geophysical work along 
the Oakville fault area. The first well was a dual completion: gas-distillate in the 
second Wilcox (Luling) sand at 6,g00 feet and oil in the third Wilcox (Slick) sand 
at 7,050 feet. The other well was completed as a gas-distillate well in the upper 
Wilcox at 7,462 feet. 


YEGUA-JACKSON TREND 


The Yegua-Jackson trend contributed 9 new oil fields and one new gas field, 
or 27 per cent of the total discoveries of the district. These fields extend from 
Karnes County to Starr County. New producing sands were discovered in three 
fields along this trend. 

The three fields discovered in Jim Hogg County—the Weil field in March, the 
Yaeger field in June, and the Armstrong field in September—represent new ex- 
ploratory work along this trend with the producing sands occurring from 3,247 to 
5,002 feet. 

The Porter field in Karnes County, discovered in May, 1943, is a faulted type 
of structure producing from the Pettus sand at 3,990 feet. 

The one gas field discovered in this trend was the Hartman field in Zapata 
County, producing gas from the Cole sand at 1,938 feet. 


FRIO-VICKSBURG TREND 


Exploratory drilling along the Frio-Vicksburg trend was the most successful 
during the year from the standpoint of discoveries. Seven oil fields and 6 gas-dis- 
tillate fields were discovered. They extend from Jackson County to Starr County 
and represent 4o per cent of the discoveries of the district. New producing sands 
were discovered in 13 fields in this trend. 

Although Jackson County was the most active area in this trend during the 
previous year, only one new oil field, Little Kentucky, and one new gas field, 
Sterling, were discovered in 1943. However, in four fields in this county, new pro- 
ducing formations were discovered. 

The Cameron field in Starr County, discovered in August by the Continental 
Oil Company’s Cameron No. 1, about 2 miles north of the Rincon field, is an im- 
portant discovery. Completed in the Frio sand at 4,140 feet, the discovery well 
tested five other sands in the Frio section all of which showed oil or gas. 

Of the gas-distillate fields discovered along this trend, the Wilson field, dis- 
covered in April by Sam E. Wilson, Jr., Maria de Garza No. 1-A, 3 miles east 
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of La Gloria field, may become important. This well was completed in Vicksburg 
sand at 7,920 feet. 


UPPER OLIGOCENE AND LOWER MIOCENE 


No discoveries were made in the upper Oligocene and lower Miocene trend, 
although new producing sands were found in 3 fields. 


EXPLORATORY METHODS 


Discoveries in this district are credited to either subsurface geology or geo- 
physical investigation, or a combination of both. The total number of exploratory 
parties working in the district decreased from 40 in January, 1943, to 31 in De- 
cember, 1943. At the end of the year, these parties were divided as follows: 
seismograph, 22; gravitimeter, 5; core drill, 3; and electrical experimental unit, r. 


TREND IN EXPLORATION AND DEVELOPMENT 


During the year, the trend in exploration and development has been definitely 
toward deeper drilling and more extensive exploratory work particularly in the 
south part of the district, in all formations from the Frio-Vicksburg down through 
the Wilcox. 
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PETROLEUM DEVELOPMENTS IN CANADA IN 1943! 


G. S. HUME? 
Ottawa, Ontario, Canada 


ABSTRACT 


The most important development in Canada in 1940 was the exploration and drilling under the 
Canol project, resulting in the outlining of a major oil field in the Mackenzie River area, 75 miles 
south of the Arctic Circle. On the plains of Alberta, progress has been marked in the development of 
the Taber and Vermilion oil fields, and renewed activity leading to further oil discoveries has been 
made in the Athabaska and wpe ore areas. In the foothills drilling has shown Devonian is not 
present above the major fault which underlies the central part of Turner Valley, and in the Jumping- 
pound area where the east edge of the Paleozoic in a fault block was outlined by a seismic survey, a 
deep well has confirmed the presence of the limestone, but oil was not present in it. 


INTRODUCTION 


Active areas for exploration and development in Canada for 1943 inelude the 
Mackenzie River area of the Northwest Territories, particularly the Norman 
Wells field, 75 miles south of the Arctic Circle, and various areas in the Prairie 
Provinces of Western Canada, as follows: Turner Valley in the foothills south- 
west of Calgary, Taber on the plains 30 miles east of Lethbridge, Vermilion 
130 miles southeast of Edmonton, and a number of wildcat wells in other dis- 
tricts of Alberta, and in southwestern Saskatchewan. In Eastern Canada the only 
significant wildcat locations are one well in the Gulf of St. Lawrence to test a 
structure outlined by seismic surveys on Prince Edward Island and in Hills- 
borough Bay 7 miles from Charlottetown, and a further well to test the prospects 
of Gaspé, Quebec, where seepages have long been known. 


NORMAN WELLS AREA 


The Norman Wells field (Fig. 1) was discovered by the Imperial Oil Company 
in 1920, and for many years has supplied oil to a local refinery for local require- 
ments. As a war necessity the field has now been developed under the Canol proj- 
ect inaugurated in 1942 by arrangements between the United States and Canad- 
ian Governments with the Imperial Oil Company Limited. Previous to the Canol 
development the Imperial Oil Company had four producing oil wells on the 
northeast bank of Mackenzie River, about 50 miles northwest of Fort Norman, 
and a refinery capable of processing about 840 barrels of crude oil a day. Opera- 
tions were mainly confined to the summer months. Under the Canol project 
Imperial Oil Company undertook the development of the Norman Wells field 
and certain exploratory surveys, and the United States army undertook the 
building of a pipe line 600 miles, from Norman Wells to Whitehorse, Yukon, and 
the building of a refinery at Whitehorse. 

The development of the Norman Wells field has exceeded expectations with 


1 Presented by title before the Association at Dallas, March 22-23, 1944. Manuscript received, 
April 6, 1944. 
2 Geologist for the Oil Controller for Canada. 
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the result that a major oil field has been developed. This has largely been outlined 


contains 4,000-5,000 acres in part on the northeast bank of Mackenzie River, and 
in part on Bear and Goose islands in the river, 13-13 miles from the northeast 
bank. Thus, a considerable part of the field is under the river. No wells have been 
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found on the southwest side of the river, but only one well was drilled in that area 
in 1943. Within the Norman Wells field 12 wells were drilled in 1943, and of these 
10 were productive, and the other two on the edges of the producing area. 

At Norman Wells the regional structure is a basin about 20 miles wide, be- 
tween the Norman Range on the east and the Mackenzie Mountains on the west. 
The Norman Range is anticlinal, and Silurian strata crop out on it. On its flank 
on the southwest the succession of beds is as follows: Middle Devonian lime- 
stones, Upper Devonian dark shales, Upper Devonian greenish sandstones and 
shales, Cretaceous sandstones and shales with Cretaceous dark shales in the 
central part of the basin. The Norman Wells field is on the southwest dip of ap- 
proximately 5° in the vicinity of the producing area. The oil occurs in a reef lime- 
stone in Upper Devonian beds. The age of the reef was formerly regarded as 
possibly Middle Devonian, but it is now known there are dark shales presuma- 
bly Upper Devonian in age under the reef limestone. The age thus seems to be 
definitely Upper Devonian. The thickness of the reef is variable up to, and 
greater than 400 feet and the seal for the oil on the northeast is provided by the 
disappearance of the reef limestone updip. The wells in the upper end of the reef 
are 1,000-1,100 feet deep to the top of the producing zone, and on Bear and 
Goose islands the deepest wells within the productive zone reach it at about 2,000 
feet in depth. 

The oil from the Norman Wells field has a paraffine base, a gravity of about 
38° A.P.I. and a very low pour point. 

The production of the Norman Wells field in 1943 was for local use, and for 
the testing of the wells. The pipe line was not completed at the end of the year, 
but construction was well under way. 


TURNER VALLEY, ALBERTA 


Turner Valley (Fig. 2), in the foothills southwest of Calgary, still continues 
to be the largest producing oil field in Canada. Production reached a peak in 
February, 1942, and is now declining. In order to keep up the production as far 
as possible Wartime Oils Limited, a Crown company, was formed in 1943, and is 
lending money to small independent companies at a low rate of interest, and a 
small royalty, to drill wells in an area known to have low production prospects. The 
money will be paid back out of production when this is obtained. Of 21 active 
wells at the end of 1943, eight were sponsored by Wartime Oils. During 1943 
three Wartime wells and 23 other wells were successfully completed in Turner 
Valley. One well drilled on the east side to a depth of 10,230 feet was suspended 
without obtaining production. 

Two major structural features of Turner Valley were brought to light by the 
drilling in 1943. The first was the extent and gentle attitude of the overthrust 
fault underlying Turner Valley, and reached a depth of 8,795 feet in the Devonian 
test drilled as a joint project of a number of companies on the west flank of the 
central part of the field. As the name implies, this well was an attempt to reach 
Devonian strata under Turner Valley. After drilling 1,555 feet of Mississippian 
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limestones and calcareous shales, the well faulted back into the upper part of 
Lower Cretaceous beds, indicating a stratigraphic break of approximately 2,500 
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Fic. 2.—Oil fields and prospects in Alberta. (1), Turner Valley; (2), Jumpingpound; (3), Alder- 
syde; (4), Wildcat Hills; (5), Ram River; (6), Nordegg; (7), Pouce Coupé; (8), Athabaska; (9), Ver- 
milion; (10), Lloydminster; (11), Wainwright; (12), Taber; (13), Del Bonita; (14), Red Coulee; 
(15), Pinhorn. 
feet. The well was plugged back to the porous zones in the upper part of the Mis- 
sissippian limestone where it was put on production. 

The other major structural feature definitely established in 1943 was the 
presence on the east flank in the north end of the field of a fault block at lower 
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elevation than the main uplift. The discovery was made by Northwest Hudson 
Bay well No. 13. This well reached the top of the Paleozoic limestone at a depth 
of 7,240 feet (at an elevation of — 3,189 feet), and at 7,790 feet faulted back into 
Lower Cretaceous beds after drilling part of the productive porous limestone beds. 
The well again reached the top of the productive limestone at a depth of 9,012 
feet (—4,951 feet) and was completed at 9,435 through both porous zones. The 
bottom of the hole, however, is somewhat off the vertical, so the vertical depth 
is somewhat less. The well found production both above and below the fault. The 
significance of this appears to be that the faulting which thrust the main mass of 
Turner Valley over the east side fault block occurred after the oil accumulation, 
and that the oil was carried down with the east side fault block as it was de- 
pressed. On the west flank of the north end of Turner Valley, oil occurred in the 
upper porous zone, and salt water in the lower porous zone of the limestone in a 
well reaching the top of the limestone at an elevation of —4,587 feet. Thus the 
oil-water line in the east side fault block is several hundred feet deeper than on the 
west flank of the main uplift. 

It is impossible, at present, to evaluate the importance of the deep east side 
fault block. Another well, } mile east of Northwest Hudson Bay No. 13, reached 
the top of the Paleozoic limestone on the same fault block at an elevation of 
— 4,936 feet. At the end of 1943 this well was drilling in the limestone. It has been 
finished subsequently with oil in both porous zones. It shows the fault block at 
this place is more than } mile wide, and that it is only very gently tilted west- 
ward. At a minimum ‘at least, a few hundred acres have been proved and semi- 
proved by these wells and the area could be of considerable extent and impor- 
tance. 

In the main uplift of Turner Valley the remarkable amount of closure, more 
than 5,000 feet within the productive gas and oil zones of the Paleozoic limestone, 
has been commented on elsewhere. The oil-water line, however, seems lower on 
the ends of the field than in general along the west flank of the structure. On ac- 
count of this fact the north end of the field was still farther extended in 1943, and 
the north limits have not yet been defined. 

At the end of 1943 there were 214 limestone zone oil wells, 32 limestone zone 
gas wells, and 3 shallow wells in production in Turner Valley. All wells flow. The 
production of the field for 1943 including crude oil and natural gasoline recovered 
was 9,452,697 barrels, a decrease of 551,238 barrels from 1942. It is likely that the 
decline will continue in 1944, as only a limited number of attractive sites still 
remain undrilled. The wells drilled under the sponsorship of Wartime Oils Limited 
can only partly offset this decline, and by the end of 1944 Wartime Oils will have 
finished or be close to completion of all presently projected wells. 


TABER FIELD: SOUTHERN ALBERTA PLAINS 


The Taber oil field is 30 miles east of Lethbridge. It was discovered by Plains 
well No. 2, drilled in 1937, but the present development by Dominion Oil Com- 
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pany, a subsidiary of the Standard Oil Company of California, seems to be an 
entirely separate producing area. The discovery well of Dominion Oil Company 
was completed in 1942, and was followed in that year by the drilling of three 
other dry holes. In 1943 the Dominion Oil Company drilled 3 productive and 2 
unsuccessful wells, and one well was drilling at the end of the year. Three other 
wells in proximity to the field were dry. Thus at the end of 1943 in the Taber 
field there were 4 productive wells owned by Dominion Oil Company, in addi- 
tion to Plains well No. 2 which may be on a separate producing area. The depth 
of the wells is 3,100-3,200 feet. All wells are pumped. 

The oil in the Taber area occurs in a sand at the base of the Lower Cretaceous 
on the northwest flank of the north plunging Sweetgrass arch. The trend of the 
field appears to be in a northeast instead of northwest direction as first antici- 
pated. Thus, although the conditions in the field are those of a stratigraphic trap, 
there undoubtedly are other structural and sedimentary conditions that control 
the trend. 

The proved area outlined by drilling in the Taber field to the end of 1943 was 
200 acres with a width of 3 mile. The oil from the Dominion wells has a gravity 
of 18°-20° A.P.I., whereas that from Plains well No. 2 is 26° A.P.I. The field 
seems capable of a very considerable extension, but at present the outlet is re- 
stricted by the lack of satisfactory and adequate refining facilities to handle this 
type of crude oil. 


VERMILION FIELD: EAST CENTRAL ALBERTA 


The Vermilion field was discovered in 1939. The productive sand is 130-140 
feet below the top of the Lower Cretaceous at a depth of approximately 1,850 
feet. The structure of the field is very flat, and the oil sand is thin with water 
close below the oil. The result is that much difficulty has been experienced 
with water and the oil produced by pumping contains some emulsion and fine 
silt. An electrical dehydration (Petreco) unit capable of handling 1,000 barrels 
a day was installed in this field late in 1943, and some of the wells are now being 
provided with electrical pumping equipment. 

A great impetus to drilling in the Vermilion field was given by the entry in 
1943 of Cannar Oils, a subsidiary of Canadian National Railways, in order that 
fuel oil would be provided for the mountain divisions of this railroad. In 1943 
Cannar Oils drilled 27 wells, of which 21 were productive. In addition 12 other 
wells were drilled, of which 6 were successfully completed. 

The amount of proved oil land in the field at the end of 1943 was approxi- 
mately 600 acres. The spacing is one well to 10 acres. At the end of 1943, 29 wells 
were on production, and the yield for the year was 93,258 barrels. The oil has a 
gravity of 14° A.P.I. and the clean oil is used directly for fuel without topping. 


DEL BONITA: SOUTHERN ALBERTA 


The Del Bonita structure is a subsidiary anticline on the Sweetgrass arch. 
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It is on a trend which includes the Ross Lake, Spring Couleé, and Blood Indian 
Reserve folds. The regional plunge is toward the north, and as Del Bonita is 
toward the south, close to the International Boundary, it is the highest part of 
this trend in Canada. It has been mapped by seismic surveys. The Terminal 
well completed in 1936 found some oil and has yielded oil at a low rate. In 1943 a 
further well, Del Bonita No. 1, was drilled. This found some oil in the top of the 
Mississippian limestone which was reached at a depth of 5,035 feet. The oil is 
about 36° A.P.I. The well is not yet on steady production. 

This discovery has led to renewed activity in this area, and other wells will be 
drilled. 

LLOYDMINSTER 


Some renewed activity took place near Lloydminster in Alberta near the 
Saskatchewan boundary in 1943. Four wells have been drilled, and all have 
encountered some heavy oil in Lower Cretaceous sands. None of the wells is on 
steady production. 

ATHABASKA 


In the area near the town of Athabaska in a well drilled in 1934 some heavy 
oil was encountered in a sand in the Grand Rapids formation of Lower Cretaceous 
age at a depth of 1,650 feet. This oil was never produced. In 1943 interest was 
revived in this area, and one well encountered oil, and one a very considerable 
volume of gas in the same producing sand. It is likely further drilling will be done. 


FOOTHILLS STRUCTURES 


The drilling of a deep well on the west flank of central Turner Valley has 
shown that the Devonian is not present above the major fault which underlies 
this structure. This information is valuable in interpreting foothills structures. 
Also a well in the Jumpingpound area of the foothills has reached the Paleozoic 
limestone at a depth of 11,588 feet in a fault block where seismic surveys indicated 
limestone would be found. The fact that oil was not present was disappointing, 
but from the results obtained there is hope that it will be possible in the faulted 
and structurally complicated foothills to indicate by geophysical means the pres- 
ence of limestone fault masses at reasonable depths. The foothills contain suffi- 
cient outcrops to outline the major structural features, but up to the present it 
has not been possible to predict the conditions at depth with any degree of accu- 
racy owing to the low angles of many fault planes and the fact that the faults cut 
off many structures above the possible productive formations. If the limestone 
masses can be detected by geophysical means, as has been done at Jumping- 
pound, a new phase of development will take place in the foothills. 
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VIOLA GRAPTOLITES FROM WELL-CORE EAST OF NORMAN, OKLAHOMA! 


CHARLES E. DECKER? 
Norman, Oklahoma 


The Phillips Petroleum Company well Goodin 1 (Sec. 33, T. 9 N., R. 1 E.) was cored 
at 6,398-6,402 feet, and graptolites were found in the 4-foot zone, but those best preserved 
were practically at the 6,400-foot depth. James H. Durham and A. J. Montgomery, geol- 
ogists for the Phillips Company, supplied the graptolites for identification, and gave 
permission to publish information in regard to them. 

As shown in the illustrations, three different genera are represented. While numerous 
graptolites occur in the fossiliferous zone, many of them are duplicates. 

In the class Graptolithina these forms all belong to the order Graptoloidea. They are 
listed and described in order from simple to more complex. 

Dicellograptus forchammeri flexuosus Lapworth (Fig. 1) 

Diplograptus vespertinus Ruedemann (Fig. 2) 

Climacograptus bicornis (Hall) (Fig. 3) 


Dicellograptus forchammeri flexuosus Lapworth 
Plate 1, Figure 1 


While only three thecae of the rhabdosome, or stipe, are preserved, because of their 
great length, the form is assigned to the variety flexuosus. Typically the two stipes diverg- 
ing from the central sicula at a large angle, later bend toward one another until they almost 
meet distally, forming a large pincer-like colony 14 centimeters or more in length. 

In the regular species, the thecae range in number from 8 to 10 in 10 millimeters, 
while in this specimen they are 1.25 mm. long and occur 6 to 7 in 10 mm. The width is 0.7 
mm. The position in preservation is such that the ordinary condition of introversion of the 
apertural end of the thecae is not shown. The apertural excavations occupy nearly half the 
width of the stipe. Three narrow elongate bithecae occur on this fragment in a manner 
which the writer has recently shown to be common on a number of species in this genus. 

This variety flexuosus occurs widespread in the lower part of the Viola limestone in the 
Arbuckle Mountains of Oklahoma. The distribution is shown by the writer in a previously 
published article.* 

An almost complete colony of this variety was collected south of Sulphur 2 miles west 
of Nebo store. The basal part of this specimen was illustrated by Ruedemann and Decker.‘ 

The variety flexuosus occurs in southern Scotland where it has a more limited range 
than the species, D. forchammeri. The fragment shown in Figure 1 is similar to one shown 
in text-figure 95c by Elles and Wood.’ They give a long description of the species D. 


1 Manuscript received, April 17, 1944. 
2 Research professor in paleontology, University of Oklahoma. 
3 Charles E. Decker, “The Viola Limestone, primarily of the Arbuckle and Wichita Mountain 


Regions, Oklahoma,” Bull. Amer. Assoc. Petrol. Geol., Vol. 17 (1933), pp. 1405-35, Table 3, and de- 
tailed measured sections. 


4 Rudolf Ruedemann and Charles E. Decker, “The Graptolites of the Viola Limestone,” Jour. 
Paleon., Vol. 8 (1934), p. 307, Pl. 40, Fig. 11. 


5 Gertrude Elles and Ethel M. R. Wood (Mrs. Shakespear), “Monograph of British Graptolites,” 
Paleontographical Society of London (1901-1918), p. 152, text-Figs. g5a—d, Pl. 22, Figs. 2a-d. 
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forchammeri and clearly differentiate the variety flexuosus and illustrate the latter with 
four text-figures and with large parts of four colonies on the plate. 


Diplograptus vespertinus Ruedemann 
Figure 2 
Described first by Ruedemann® as a variety of Diplograptus foliaceous, the varietal 
name vespertinus was raised to the rank of a species by Ruedemann and Decker.’ 


Described briefly, the length of the stipes varies from 15 to 42 mm., but few of the 
longer forms remain unbroken. The width varies from 1 mm. proximally to 2.5 mm. 


PLATE 1 


Fic. 1.—Side and partially apertural view of 3 thecae Dicellograptus forchammeri flexuosus 


Lapworth. <4. 
Fic. 2.—Side view of Diplograptus vespertinus Ruedemann. X4. 
Fic. 3.—Side view Climacograptus bicornis (Hall). X4. 
Fic. 4 ike view Monotrypa multitabulata Loeblich. X 3. 
Fic. rg —Transverse section across 3 zoecia. X 20. 
Frc. 6.—Small segment of transverse section of Monotrypa multitabulata. <8. (All from core of 


Phillips’ Goodin well No. 1.) 


distally. The widening i is attained in 15 mm. Thecae number 11 to 13 in 10 mm., and occur 
at angles of 30°-40°. The overlap i is a little more than one-third their length. ' 
Diplograptus vespertinus is common and widespread in the lower part of the Viola 


limestone as D. recurrens is in the middle and upper part. 
It occurs in New York in the Upper Ordovician Snake Hill beds with Cryptograptus 
tricornis which occurs also in the lower part of the Viola and in the Stringtown and 


Womble shales. 


6 Rudolf Ruedemann, “Graptolites of New York,” Part 2, New York State Museum Mem. 11 
(1908), p. 352, text-Figs. 296-08, Pl. 25, Figs. 4, 5. 
7 Rudolf Ruedemann and Charles E. Decker, op. cit., p. 317. 
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Climacograptus bicornis (Hall) 
Figure 3 


This is one of the very common and best known species of Climacograptus. It is particu- 
larly noteworthy because of its two long slender lateral spines on the sicular end of the 
stipe. 

Named and described first by Hall from the Normanskill shale near Albany, New 
York, one hundred years ago, it was described in greater detail by Ruedemann,’ and 
illustrated by text-figures and on plate. Also he discussed in great detail the development 
of the two proximal spines, and gave a table showing the relation of the simple spined form 
to those on which alations on the spines developed into floats. In addition, he gave a list 
of 35 references for the species. 

It is a typical Climacograptus in which the thecae have a double bend, and their outer 
margins become parallel with the axis of the stipe. They may attain a length of too mm. or 
more. The proximal width is 1 mm., and it increases to 2.6 mm. in 30 mm. Thecae number 
12 in 10 mm. proximally, and 7 in 10 mm. in the mature part. The proximal spines may at- 
tain a length of more than 4 mm. 

With all the extensive collecting, this species has been found in only one locality in the 
Viola limestone, yet 75 miles northeast it occurs in that formation at a depth of 6,400 feet. 
It occurs in the Stringtown and Womble shales of eastern Oklahoma and Arkansas, in the 
Normanskill shale of eastern New York, and northward into Quebec and New Brunswick. 
It is found abundant at many localities in the Glenkiln shales in Great Britain with 
Nemagraptus gracilis with which it occurs in America. It occurs in Scandinavia and in many 
localities in Victoria, Australia. 

Thus it is seen how widely this graptolite zone in the Viola limestone may be correlated 
with Upper Ordovician formations in this and other countries. 

Immediately beneath the graptolite zone in the core there occurs 3 feet of green cal- 
careous shale which contains bryozoa and brachiopoda. A side view of the bryozoan is 
shown in Figure 4 and parts of a thin section are shown in Figures 5 and 6. This form is 
shown to be a typical upper Simpson species. Homotrypa multitabulata Loeblich described 
and illustrated by Loeblich.'° 

This diagnostic bryozoan fixes the age of the green shales as Bromide, and the 45 feet 
of dense limestones below it are thought also to belong to the Bromide. 


8 James Hall, “Graptolites of the Utica Slate and Hudson River Group,” Paleon. of New York, 
Vol. 1 (1843), p. 268, Pl. 73, Figs. 2a-s. 

9 Rudolf Ruedemann, op. cit. (1908), pp. 433-37, text-Figs. 404, 405, Pls. A and 28, Figs. 24-26. 

10 A. R. Loeblich, “Bryozoa from the Ordovician Bromide Formation, Oklahoma,” Jour. Paleon., 
Vol. 16 (1942), p. 421, Pl. 63, Figs. 1-3. 


FREE OIL IN AMMONITES, COLOMBIA, SOUTH AMERICA! 


T. J. ETHERINGTON? 
San Francisco, California 


In the Cretaceous section of Colombia free oil has been noted in various parts of the 
stratigraphic section, but the most striking occurrence is in the Oxytropidoceras zone of 
the middle Albian. 

This zone is abundantly fossiliferous, especially in limestone concretions interbedded in 
dark gray shales. No evidence of oil can be detected on the outside of the concretions, but, 
when they are broken with a hammer, free oil can be obtained from the hollow central 


1 Manuscript received, April 24, 1944. 
2 Standard Oil Company of California. 
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part of the individual chambers of the ammonites. These chambers are completely sepa- 
rated both by the septa and a layer of secondary calcite which lines each chamber. As 
much as } teaspoon of light green oil has been found in the larger chambers. 

This zone is known to extend over an area of 120 miles by 40 miles in the upper 
Magdalena Valley on both sides of the Magdalena Basin. In isolated areas near Simiti 
a similar condition is present, but the ammonites are lower Albian in age. 

Isolated occurrences in the upper Magdalena Valley are in the Turonian but there 
the concretions are associated with highly petroliferous shale. 
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REVIEWS AND NEW PUBLICATIONS 


* Subjects indicated by asterisk are in the Association library, and are available, for loan, to 
members and associates. 


REVIEW OF PETROLEUM GEOLOGY IN 1943, BY F. M. VAN TUYL ET AL. 


REVIEW BY JOHN L. FERGUSON! 
Tulsa, Oklahoma 


“Review of Petroleum Geology in 1943,” by F. M. Van Tuyl and members of the depart- 
ments of geology, geophysics and petroleum engineering of the Colorado School of 
Mines. Colorado School of Mines Quar., Vol. 39, No. 2 (April, 1944). 127 pp., including 
table of contents, abstract, introduction, bibliography, and four illustrations. Price, 
$1.00. 


The second annual review of petroleum geology, prepared by the faculty of the 
Colorado School of Mines for the research committee of the American Association of 
Petroleum Geologists, was presented in part at the Dallas meeting of the Association and 
has now been published. Dr. Van Tuy] was able to read only a short synopsis of the review 
at the meeting, for it has almost doubled in size over the review presented last year. 

The scope of the report has been somewhat extended but the additional size has been 
caused by the more comprehensive coverage of certain items, particularly the bibliography. 
The bibliography of 27 pages is subdivided similarly to the text, and makes a handy refer- 
ence to the literature of petroleum geology and allied sciences published in 1943. 

In the text the section heads are titled as follows: Important Events of the Year, 
Advances in Petroleum Geology and Allied Subjects, Aerial Photographs, Miscellaneous 
New and Improved Techniques, Noteworthy Discoveries (of petroleum deposits), Produc- 
tion and Reserves, and Trends in Petroleum Geology and Geophysics. Under these head- 
ings are mentioned practically every scientific contribution, development, technique, and 
news event of petroleum geology which has been reported in 1943. Several sections cover 
their subject in great detail, paleontology in particular, and most of the coverage is ade- 
quate. However, it is certain that the aim of all the reported activities of the petroleum 
geologist and his co-workers is toward the discovery of new oil fields. Therefore, the section 
of the review entitled “Noteworthy Discoveries” should cover more thoroughly the dis- 
coveries of new oil and gas deposits as such. Possibly it might be desirable to reduce the 
length of some of the quoted material elsewhere in order to include these additional data. 

I consider the preparation of these reviews one of the most useful activities of the re- 
search committee and Dr. Van Tuy] and his associates should be highly commended for 
the exhaustive and all-inclusive survey they have made of all branches of activity which 
concern petroleum geology. These annual volumes serve as ready references to the ad- 
vances being made in searching for and producing new supplies of oil and gas, and the well- 
indexed bibliographies give instant access to the full discussion of new information. 


1 Amerada Petroleum Corporation. Review received, May 6, 1944. 
GEOLOGY AND GROUND WATER RESOURCES OF CIMARRON COUNTY, 


OKLAHOMA, BY STUART L. SCHOFF AND J. WILLIS STOVALL 


REVIEW BY RONALD K. DeFORD! 
Midland, Texas 


“Geology and Ground Water Resources of Cimarron County, Oklahoma,” by Stuart L. 
Schoff, geologist of the United States Geological Survey, with a Section on Mesozoic 


1 Argo Oil Corporation. Review received May 12, 1944. \ 
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Stratigraphy by J. Willis Stovall, professor of geology, University of Oklahoma. 
Oklahoma Geol. Survey Bull. 64 (Norman, Oklahoma, 1943). Paper, 6Xg inches, 
317 pp., 27 figs., frontispiece, 23 pls. (2 in pocket), table of contents, 24 tables. Price, 
$0.80. 


Bulletin 64, which supersedes Bulletin 34,? provides the accurate account of the geology 
of Cimarron County that has long been needed. The introduction, geography, and general 
geology are by Schoff; the stratigraphy of the Triassic, Jurassic, and Cretaceous systems 
is by Stovall, of the Tertiary and older Pleistocene by Schoff, of the Pleistocene and 
Recent by Stovall and Schoff with a chapter on ‘‘Basketmaker Culture in the Oklahoma ( 
Panhandle” by Forrest E. Clements, former professor of anthropology at the University 
of Oklahoma. The final section on ground-water resources is by Schoff; this, with Appendix 
B, ‘Logs of Wells,” and Appendix C, ‘“Tables of Records of Wells and Springs,” occupies 
168 pages or more than half the book. Appendix A, “‘Measured Stratigraphic Sections in 
Cimarron County,” 17 pages, is by Schoff and Stovall. 

Bulletin 64 has no index. To add one would be an improvement. Thinner bulletins 
published by the Kansas and New Mexico State surveys, for example, have useful indexes. 

Of the two folded maps (in black and white patterns, not colored) in the back pocket, 


Plate I, ‘“Map of Cimarron County, Oklahoma, Showing Geology and Depths to Water in ' 
_ Wells,” generalizes the areal geology of the county in terms of the Triassic, Jurassic, 
Cretaceous, Tertiary systems, Quaternary dune sand, and stream deposits. Its contours ‘ 


directly record the depth to water and are supplemented by local notations such as 
“erratic water in redbeds” and “depth to water in Cimarron Valley 5 to 150 feet.” This 
map can be read and used by the farmer and water-well driller without the need of any 
technical advice; it makes hydrologic information directly available to those who most 
need and use it. Plate II, “Geologic Map of Northwestern Part of Cimarron County,” 
shows the areal geology in terms of formations. 

The Triassic age of all pre-Exeter formations is established by the discovery of 
phytosaur remains. All the Triassic formations are assigned to the Dockum group. 

Bulletin 64 cites with approval Heaton’s correlation’ of the Exeter sandstone with the i 
Entrada. Goldman and Merwin‘ concur. The maps in Professional Paper 183° that show 
the eastern limit of the Entrada sandstone in western and central Colorado are probably 
wrong. 
At Inscription Rock and Zuni in northwestern New Mexico® the Morrison formation 
grades into a remarkable, marginal sandstone facies, then disappears. The same thing hap- 
pens in southern Quay County, northeastern New Mexico. It is relatively easy to trace 
the Exeter sandstone southward from Cimarron County into northern Quay County. 
Careful work in the vicinity of Tucumcari, New Mexico, would show the relation of the 
Exeter (Entrada) to the marginal sandstone facies of the Morrison and to a shaly lime- 
stone bearing plentiful Jurassic fish remains. 


2 E. P. Rothrock, “Geology of Cimarron County, Oklahoma,” Oklahoma Geol. Survey Bull. 34 
(October, 1925). 

3 Ross L. Heaton, “Contribution to the Jurassic Stratigraphy of: Rocky Mountain Region,” 
Bull. Amer. Assoc. Petrol. Geol., Vol. 23, No. 8 (August, 1939), Fig. 7, p. 1166. 

4 Marcus I. Goldman and Arthur C. Spencer, “Correlation of Cross’ La Plata Sandstone, South- 
western Colorado,”’ Bull. Amer. Assoc. Petrol. Geol., Vol. 25, No. 9 (September, 1941), pp. 1762-65. 

5 A. A. Baker, C. H. Dane, and J. B. Reeside, Jr., “Correlation of the Jurassic Formations of 
Parts of Utah, Arizona, New Mexico, and Colorado,” U. S. Geol. Survey Prof. Paper 183 (1936), 
Fig. 12, p. 49, and Fig. 15, p. 52. 

6 Baker, Dane, and Reeside, op. cit., pp. 9, 17, 43-44; Fig. 14, p. 51; Fig. 16, p. 55. 
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The reviewer takes satisfaction in the fact that Bulletin 64 confirms his 2-page geologic 
note’ published in 1927. 

Schoff’s discussion of the ‘‘Ogallala” formation and its caliches is pertinent to the 
High Plains country as far south as Midland, Texas. 


7 Ronald K. DeFord, “Areal Geology of Cimarron County, Oklahoma,” Bull. Amer. Assoc. 
Petrol. Geol., Vol. 11, No. 7 (August, 1927), pp. 753-55. 


RECENT PUBLICATIONS 
CANADA 


“Petroleum Possibilities in Mackenzie River Valley, N.W.T.,” by J. S. Stewart. Trans. 
Canadian Inst. Min. and Metallurgy, Vol. 47 (1944). 20 pp., 4 figs., 4 photographs, and 
tables. Address: 906 Drummond Building, Montreal, Canada. 

*“Geology and Development of the Norman Wells Oil Field,” by J. S. Stewart. Oil and 
Gas Jour., Vol. 42, No. 51 (Tulsa, April 27, 1944), pp. 136, 138. Digest of preceding article. 
Original article was given at the annual general meeting of the Canadian Institute of 
Mining and Metallurgy, at Toronto, March, 1944. 


CUBA 


*“New Foraminiferal Genera from the Cuban Middle Eocene,” by W. Storrs Cole 
and Pedro J. Bermudez. Bulletins Amer. Paleon., Vol. 28, No. 113 (Paleontological Re- 
search Institution, Ithaca, New York, May 4, 1944). 20 pp., 3 pls. 


GENERAL 


*“Notes on Eocene Gastropods, Chiefly Claibornian,” by Katherine VanWinkle 
Palmer. Bulletins of American Paleontology, Vol. 28, No. 112 (Paleontological Research 
Institute, Ithaca, New York, April 19, 1944). 26 pp., 2 pls. 

*“The Type Section of the Aquitanian,” by J. Wyatt Durham. Amer. Jour. Sci., 
Vol. 242, No. 5 (New Haven, Connecticut, May, 1944), pp. 246-50. 


MISSISSIPPI 


*“The Heidelberg Oil Field,” by William Clifford Morse, Oil, Vol. 4, No. 3 (New 
Orleans, Louisiana, April, 1944), pp. 7-8; 1 map, 1 log. 

*“Exploration Spreading in Mississippi Oil Prospects,” by William Clifford Morse. 
Oil and Gas Jour., Vol. 42, No. 52 (Tulsa, May 4, 1944), pp. 30 and 116; 1 map. 


MONTANA 


“List of Tests for Oil and Gas in Montana,” by C. E. Erdmann and N. A. Davis. 
U. S. Geol. Survey (May, 1944). Mimeographed tabular information about 200 wells, 
mostly wildcats. Obtainable, free, from U. S. Geological Survey, Washington, D. C.; 
Room 305, Federal Building, Casper, Wyoming; Room 335, Federal Building, Billings, 
Montana; Room 225, Federal Building, Great Falls, Montana; Room 414, Denham Build- 
ing, Denver, Colorado. 
OHIO 


*“The Geological Section at the Limestone Mine, Barberton, Ohio,”’ by Clinton R. 
Stauffer. Amer. Jour. Sci., Vol. 242, No. 5 (New Haven, Connecticut, May, 1944), 
pp. 251-71; 1 fig., 1 pl. 
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PALESTINE 


*“Structure and Evolution of Palestine, with Comparative Notes on Neighboring 
Countries,” by Leo Picard, Bull. Geol. Dept. Hebrew Univ., Vol. 4, Nos. 2-3-4 (Jerusalem, 
1943). 134 pp., 18 figs. 

PENNSYLVANIA 

*“Gravity Investigation of Central-Eastern Pennsylvania,” by J. B. Hersey. Bull. Geol. 

Soc. America, Vol. 55, No. 4 (New York, April, 1944), pp. 417-44; 4 pls., 9 figs. 


TEXAS 


*“Exploratory Water-Well Drilling in the Houston District, Texas,” by Nicholas A. 
Rose, W. N. White, and Penn Livingston. Texas State Board of Water Engineers (June, 
1943). 41 mimeographed pp., 10 figs. Prepared in codéperation with the U. S. Dept. of the 
Interior, Geological Survey, and the City of Houston. Available from W. N. White, dis- 
trict engineer, Ground Water Division, U. S. Geol. Survey, Austin, Texas. 

*“Progress Report on the Ground-Water Resources of the Texas City Area, Texas,” by 
N. A. Rose. U.S. Geol. Survey (November 15, 1943). 49 mimeographed pp., 3 figs., 1 chart. 
Prepared in codperation with the Texas State Board of Water Engineers. Available from 
W. N. White, Ground Water Division, U. S. Geol. Survey, Austin, Texas. No charge. 


PUBLICATIONS OF THE GEOLOGICAL SOCIETY OF AMERICA 


Publications may be purchased at indicated prices on order accompanied by remit- 
tance addressed to The Geological Society of America, 419 West 117 Street, New York 27, 
N. Y. 

BULLETIN 

Monthly. Subscription, $10 per year; separate numbers, $1.00. Individual papers may 
be obtained either from the Society or from the author. 

Ten-year indexes covering Vols. 1-10; 11-20; 21-30; 31-40; 41-50. $1.50 per copy. 


PROCEEDINGS 


Annually, Contains business of Annual Meeting, reports of committees, and memorials. 

$1.50 per volume. 
HISTORY 

The Geological Society of America 1888-1930: A Chapter in Earth Science History. 
By H. L. Fairchild. 1932. 232 pp., 18 pls. $2.50. 

Geology, 1888-1938: Fiftieth Anniversary Volume. By 21 authors. 1941. 578 pp., 15 
figs., $3.00. 

BIBLIOGRAPHY OF GEOLOGY EXCLUSIVE OF NORTH AMERICA 

Annually, 1933-1940; biennially, 1941-. By J. M. Nickles, Marie Siegrist and Eleanor 

Tatge. Vols. 1-8, inclusive, $2.50 per volume; Volume 9, $2.75. 


MEMOIRS 
Occasionally. Continuing orders accepted. 
a: cepa yg of Western Newfoundland. By Charles Schuchert and C. O. Dunbar. 1934. 123 pp., 


11 pls., 8 figs. Price, $2.00 
2. Paleozoic Plankton of North America. By Rudolf Ruedemann. 1934. 140 pp., 26 pls., 6 figs. Price, 


$2.00 
3- Evolution of the Congo Basin. By A. C. Veatch. 1935. 183 pp., 10 pls., 8 figs. Price, $1.75. 
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. Geology in the Coastal Atlas of Western Algeria. By Robert van Vleck Anderson. 1936. 450 pp., 


19 pls., 2 figs. Price, $3.50. 


. Structural Behavior of Igneous Rocks. By Robert Balk. 1937. 177 pp-, 24 pls., 38 figs. Price, $1.75. 
. Structural Petrology. By E. B. Knopf and Earl Ingerson. 1938. 270 pp., 27 pls., 81 figs. Price, 


$2.25. 
. Adirondack Igneous Rocks and Their Metamorphism. By A. F. Buddington. 1939. 354 pp., 21 pls., 


30 figs. Price, $3.25. 


. The Universal Stage (with five axes of rotation). By R. C. Emmons, 1943. 205 pp., 13 pls., 95 figs. 


Price, $2.00. 
SPECIAL PAPERS 


Occasionally. Continuing orders accepted. 


. Bibliographic Index of Paleozoic Ostracoda. By R. S. Bassler and Betty Kellett. 1934. 500 pp., 


24 figs. Price, $2.50. 


. Fossil Crustacea of the Atlantic and Gulf Coastal Plain. By Mary J. Rathbun. 1935. 160 pp., 26 


pls., 2 figs. Price, $1.25. 


. Fossil Non-Marine Mollusca of North America. By Junius Henderson. 1935. 313 pp. Price, $1.75. 
. Nuculid Bivalves of the Genus Acila. By H. G. Schenck. 1936. 149 pp., 18 pls., 15 figs. Price, 


$1.25. 
. Geology of Saint John, New Brunswick. By A. O. Hayes and B. F. Howell. 1937. 146 pp., 9 pls., 


4 figs. Price, $1.25. 


. History of the Grand Canyon of the Yellowstone. By A. D. Howard. 1937. 159 pp., 21 pls., 31 


figs. Price, $1.50. 


. Atlantic Submarine Valleys of the United States and the Congo Submarine Valley. By A. C. 


Veatch and Paul A. Smith. 1939. 101 pp., 5 charts, 10 pls., 28 figs. Price, $4.00. 


8. Middle Devonian Corals of Ohio. By Grace Stewart, 1938. 120 pp., 20 pls., 2 figs. Price, $1.25. 


. Fossil Snakes of North America. By C. W. Gilmore. 1938. 96 pp., 4 pls., 38 figs. Price, $0.75. 
. Stratigraphy and Mollusca of the Eocene of Western Oregor.. By F. E. Turner. 1938. 130 pp., 22 


pls., 7 figs., 8 tables. Price, $1.25. 


. Geology and Paleontology of the Mingan Islands, Quebec. By W. H. Twenhofel. 1938. 132 pp., 


24 pls., 1 fig. Price, $1.25. 


. Tertiary Flora from the Rio Pichileufu, Argentina. By E. W. Berry. 1938. 149 pp., 56 pls., 11 


figs. Price, $1.75. 


. Ozarkian and Canadian Brachiopoda. By E. O. Ulrich and G. A. Cooper. 1938. 323 pp., 58 pls., 


14 figs. Price, $3.25. 


. Devonian Ammonoids of America. By A. K. Miller. 1938. 262 pp., 39 pls., 41 figs. Price, $2.25. 
. Cambrian System (Restricted) of the Southern Appalachians. By Charles Resser. 1938. 140 pp., 


16 pls. Price, $1.25. 


. Lower Cretaceous Deposits in California and Oregon. By F. M. Anderson. 1938. 339 pp-, 84 pls., 


3 figs. Price, $3.50. 


. Pennsylvanian Correlations in the Eastern Interior and Appalachian Coal Fields. By H. R. 


Wanless. 1939. 130 pp., 8 figs., 7 tables. Price, $1.25. 


. Cambrian Stratigraphy and Trilobites of Northwestern Montana. By Charles Deiss. 1939. 135 


pp., 18 pls., 7 figs. Price, $1.25. 
Cambrian Merostomata. By G. O. Raasch. 1939. 146 pp., 21 pls., 14 figs. Price, $1.25. 


. Geology along the Southern Margin of the Absaroka Range, Wyoming. By J. D. Love. 1939. 134 


pp., 17 pls., 3 figs. Price, $1.50. 


. Paleontology and Stratigraphy of the Silurian Rocks of the Port Daniel-Black Cape Region, 


Gaspé. By Stuart A. Northrop. 1939. 302 pp., 28 pls., 1 fig. Price, $2.50. 


. Lower Mississippian Rocks of the East-Central Interior. By P. B. Stockdale. 1939. 248 pp., 26 


pls., 2 figs. Price, $2.00. 


. Bibliographic Index of North American Devonian Cephalopoda. By E. M. Kindle and A. K. 


Miller. 1939. 179 pp. Price, $1.00. 


. Out oF Stock—Contributions to a Knowledge of the Lead and Zinc Deposits of the Mississippi 


Valley Region. Edited by E. S. Bastin. 


. Devonian Stratigraphy and Paleontology of the Roberts Mountains Region, Nevada. By C. W. 


Merriam. 1940. 114 pp., 7 figs., 16 pls., 8 tables. Price, $1.00. 


. Permian Ammonoids of the Guadalupe Mountain Region and Adjacent Areas. By A. K. Miller 


and W. M. Furnish. 1940. 242 pp., 44 pls., 59 figs., 6 tables. Price, $2.25. 


. Bibliography of Fossil Vertebrates 1928-1933. By C. L. Camp and V. L. VanderHoof. 1940. 503 


pp. Price, $3.50. 


; — of the Pelycosauria. By A. S. Romer and L. I. Price. 1940. 538 pp., 46 pls., 71 figs. Price, 
3-50. 
. Phacopid Trilobites of North America. By David M. Delo. 1940. 135 pp., 13 pls. Price, $1.00. 
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. Preliminary Report on the Cretaceous and Tertiary Larger Foraminifera of Trinidad, British 


West Indies. By T. W. Vaughan and W. S. Cole. 1941. 137 pp., 46 pls., 2 figs. Price, $1.75. 


. Submarine Topography off the California Coast; Canyons and Tectonic Interpretation. By F. P. 


Shepard, and K. O. Emery. 1941. 171 pp., 18 pls., 42 figs., 4 charts. Price, $3.25. 


. Paleozoic Gastropod Genotypes. By J. Brookes Knight. 1941. 510 pp., 96 pls., 32 figs. Price, $4.50. 
. Out or Stock—Numerical Structure Factor Tables. By M. J. Buerger. 
. Out or Stock—Seismicity of the Earth. By Beno Gutenberg and C. F. Richter. (Possibly can 


be obtained from author at California Institute of Technology. Pasadena, California.) 


. Geology of the ‘“‘Martic Overthrust” and the Glenarm Series in Pennsylvania and Maryland. By 


Ernst Cloos and Anna Hietanen. 1941. 207 pp., 28 pls., 58 figs., 23 tables. Price, $3.50. 


. Handbook of Physical Constants. Edited by Francis Birch, Chairman, J. F. Schairer, and H. Cecil 


Spicer. 1942. 325 pp., 19 tables. Price, $1.40. 


. Ozarkian and Canadian Cephalopods, Part I, Nautilicones. By E. O. Ulrich, Aug. F. Foerste, 


A. K. Miller and W. M. Furnish. 1942. 157 pp., 57 pls., 23 figs., 1 table. Price, $2.00. 


. Terebratuloid Brachiopoda of the Silurian and Devonian. By Preston E. Cloud, Jr. 1942. 182 pp., 


26 pls., 17 figs., 3 tables. Price, $1.50. 


. Eocene Radiolarian Faunas from the Mt. Diablo Area, California. By B. L. Clark and A. S. 


Campbell. 1942. 112 pp., 9 pls., 5 figs. Price, $0.85. 


. Hadrosaurian Dinosaurs of North America. By R. S. Lull and Nelda E. Wright. 1942. 242 pp., 31 


pls., 90 figs., 8 tables. Price, $2.25. 


. Tertiary Prairie Grasses and Other Herbs from the High Plains. By M. K. Elias. 1942. 176 pp., 


17 pls., 1 fig., 6 tables. Price, $1.50. 


. Bibliography of Fossil Vertebrates, 1934-1938. By C. L. Camp, D. N. Taylor, and S. P. Welles. 


1942. 663 pp. Price, $4.75. 


. Miocene Fishes of Southern California. By Lore Rose David. 1943. 193 pp., 16 pls., 39 figs. Price, 
$1.70. 
. Revision of the Suborders, Families, and Genera of the Scleractinia. By T. W. Vaughan and J. W. 


Wells. 1943. 363 pp., 51 pls., 39 figs., 3 tables. Price, $3.25. 


. Bibliographic and Faunal Index of Paleozoic Pelmatozoan Echinoderms. By R. S. Bassler and 


Margaret W. Moodey. 1943. 734 pp., Price, $4.75. 


. Evolution and Classification of Paleozoic Crinoids. By Raymond C. Moore and L. R. Laudon. 


1943. 153 pp. 14 pls., 18 figs., 1 table. Price, $1.00. 


. Mesozoic and Cenozoic Arcidae from the Pacific Slope of North America. By Philip W. Reinhart. 


1943- 117 pp., 15 pls., 3 figs., 3 tables. Price, $1.25. 


. North American Pleospongia. By V. J. Okulitch. 1943. 112 pp., 18 pls., 19 figs. Price, $1.25. 
. Ozarkian and Canadian Cephalopods. Part II: Brevicones. By E. O. Ulrich, A. F. Foerste, and 


A. K. Miller. 1943. 240 pp., 70 pls., 15 figs., 1 table. Price, $2.50. 


. Bibliography of Economic Geology of South America. By J. T. Singewald, Jr. 1943. 159 pp. Price, 
$o 


. Miocene Radiolarian Faunas from Southern California. By A. S. Campbell and B. L. Clark. 


1944. 76 pp., 7 pls. Price, $0.70. 


. Geology and Paleontology of the Permian Area Northwest of Las Delicias, Southwestern Coahuila, 


Mexico. By R. E. King, Carl O. Dunbar, P. E. Cloud, Jr., A. K. Miller. 1944. 172 pp., 45 pls., 29 


figs. Price, $2.00. 
Study and Revision of Archimedes (Hall). By G. E. Condra and M. K. Elias. 1944. 243 pp., 41 


pls., 6 figs. Price, $2.50. 
Early Upper Cambrian Faunas of Central Montana. By Christina Lochman and Donald Duncan. 


1944. 181 pp., 19 pls., 2 figs. Price, $1.50. 
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THE ASSOCIATION ROUND TABLE 


MEMBERSHIP APPLICATIONS APPROVED FOR PUBLICATION 


The executive committee has approved for publication the names of the following 
candidates for membership in the Association. This does not constitute an election but 
places the names before the membership at large. If any member has information bearing 
on the qualifications of these nominees, he should send it promptly to the Executive 
Committee, Box 979, Tulsa 1, Oklahoma. (Names of sponsors are placed beneath the 


name of each nominee.) 
, FOR ACTIVE MEMBERSHIP 

Ernest John Marti, Houston, Tex. 

A. L. Smith, T. I. Harkins, Joseph L. Adler 
Milam Sutton Metz, San Antonio, Tex. 

P. S. Morey, Howard H. Lester, W. W. Hammond 
Horace Gardiner Richards, Philadelphia, Pa. 

H. J. Weeks, W. T. Thom, Jr., Horace L. Griley 
Karl Henry Schmidt, Shreveport, La. 

J. Harlan Johnson, L. W. LeRoy, F. M. Van Tuyl 
Marcellus Henry Stow, Arlington, Va. 

W. T. Thom, Jr., John T. Rouse, Walter R. Berger 
H. Paul Waterbury, Mt. Carmel, Ill. 

Martin G. Egan, George R. Wesley, Stanley G. Elder 
Wallace LaFetra Wilgus, Houston, Tex. 

Laurence G. Christie, Floyd A. Nelson, Julian Q. Myers 


FOR ASSOCIATE MEMBERSHIP 

Francis A. Douglass, Jr., Midland, Tex. 

Ronald K. DeFord, Cooper Hyde, S. C. Giesey 
David Vernon Harris, Boulder, Colo. 

C. E. Dobbin, A. E. Brainerd, J. Harlan Johnson 
Paul Siemon, Bakersfield, Calif. 

J. Harlan Johnson, L. W. LeRoy, F. M. Van Tuyl 
John Zimmerman, Jr., San Jose, Calif. 

Hubert G. Schenck, Elmo W. Adams, Robert T. White 

FOR TRANSFER TO ACTIVE MEMBERSHIP 

Marvin Eugene Norman, Jackson, Miss. 

Tom McGlothlin, C. L. Morgan, Victor P. Grage 
Darrell M. Putman, Duncan, Okla. 

J. V. Howell, Norman W. Brillhart, Everett C. Parker 


WEST TEXAS GEOLOGICAL SOCIETY 
STUDENT MERIT AWARD 


Maisie I. Coon is the recipient of the 1944 West Texas Geological Society Student 
Merit Award. Miss Coon is a graduate of Texas Technological College, and a resident of 
Lubbock, Texas. The West Texas Society gives her a 2-year associate membership in the 
A.A.P.G., and the Association presents her with a clothbound volume of the A.A.P.G. 


Bulletin, Volume 27 (1943). 


MalisiE I. Coon.—Born in Stafford, Oklahoma, April 2, 1921. Moved to Lubbock, 
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Texas, at age of 3 years. Attended grade school and high school in Lubbock; attended 
Texas Technological College at Lubbock from 1939 to 1942. In September, 1942, through 
January, 1944, worked as computer and did some geological work with the Stanolind Oil 


Maisie I. Coon 


and Gas Company of Fort Worth, Texas. Returned to college in January, 1944, to get 
degree in geology (completing 40 semester hours of geology.) While attending college, was 
employed part-time with the Klaus Exploration Company of Lubbock assisting in geo- 
physical and geological work. 

Resides at 604 Avenue S, Lubbock, Texas. 


ASSOCIATION DISTRICTS 


The executive committee arranges the Association membership into geographic dis- 
tricts so that the members may elect district representatives on the business committee. 
This is in accordance with Article V of the by-laws. 


ARTICLE V. DISTRICT REPRESENTATIVES 


The executive committee shall cause to be elected district representatives from districts which it 
shall define by a local geographic grouping of the membership. Such districts shall be redesignated and 
redefined by the executive committee as often as seems advisable. Each district shall be entitled to 
one representative for each seventy-five members, but this shall not deprive any designated district 
of at least one representative. The representatives so apportioned shall be chosen from the member- 
ship of the district by a written ballot arranged by the executive committee. They shall hold office for 
two years, their term of office expiring at the close of the annual meeting. 


At present (June, 1944) there are 25 districts, 23 of which are in the United States 
(Fig. 1), and one comprises Canada, and one South America. 

Each district has at least one representative, elected by the individual members (full 
members, not associate members) residing in the district. This representative thus be- 
comes a member of the Association business committee, which acts “as a council and ad- 
visory board to the executive committee and the Association.” 

In each district, with few exceptions, there is an organized geological society; in a few 
districts there are two or three societies. The “local” society is not an organized part of the 
A.A.P.G.; it is independent and self-governing. Usually, the society was organized before 
the A.A.P.G. district was designated. Most of the societies are officially affiliated with the 
A.A.P.G., and most of their members are members of the A.A.P.G., but the societies have 
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ASSOCIATION DISTRICTS 
(May 1, 1944) 
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no officially recognized voice in Association business. The societies and the Association are 
affiliated by the ties of common scientific purposes, professional activities, and member- 
ship. 

GEOGRAPHIC DESCRIPTION OF DISTRICTS 


Amarillo.—Panhandle of Texas. Its south boundary coincides with south line of these counties: 
Parmer, Castro, Swisher, Briscoe, Hall, and Childress. 

Appalachian.—Ohio, West Virginia, western New York, western Pennsylvania, eastern Ken- 
tucky, and eastern Tennessee. Northeast boundary in New York coincides with east sides of Oswego, 
Onondago, Cortland, and Tioga counties; in Pennsylvania it coincides with east and south sides of 
Bradford, Sullivan, Lycoming, Clinton, Center, Mifflin, Huntingdon, and Bedford counties. South- 
west boundary in Kentucky is north-south line west of Louisville; in Tennessee, it is north-south line 
west of Nashville. 

Canada.—All of Canada. 

Capital—Delaware, Maryland, District of Columbia, Virginia, and North Carolina. 

Corpus Christi—Southern Gulf Coast of Texas. Includes counties of Calhoun, Refugio, Aransas, 
San Patricio, Jim Wells, Nueces, Kleberg, Brooks, Kenedy, Hidalgo, Willacy, and Cameron. 

Dallas —Texas counties of Grayson, Fannin, Collin, Hunt, Dallas, Rockwall, Kaufman, Ellis, 
Navarro, Limestone, Freestone, Leon, Robertson, west part of Van Zandt and Henderson west of 
north-south line drawn from southeast corner of Hunt County to south boundary of Henderson 
County. (This places Canton and Athens in Tyler district). 

East Oklahoma.—Oklahoma east of north-south range line between R. 6 E. and R. 7 E. (thus in- 
ao Cleveland, Oilton, Drumright, Bristow, Wewoka, Holdenville, Wapanucka, and 

urant). 

Fort Worth.—Texas counties of Cooke, Denton, Wise, south part of Jack to include Jacksboro, 
southeast part of Young to include Graham, Stephens, Palo Pinto, Parker, Tarrant, Johnson, Hood, 
a Erath, Eastland, Brown, Comanche, Mills, Hamilton, Bosque, Hill, McLennan, and 
Coryell. 

Great Lakes.—States of Minnesota, Wisconsin, Iowa, Illinois, Indiana, Missouri, Kentucky west 
of Louisville, and Tennessee west of Nashville. 

Houston.—Southeastern Texas Coastal Plain counties extending from the Gulf of Mexico on the 
southeast to and including the following counties on the north and west: Shelby, Nacogdoches, Ange- 
lina, Houston, Madison, Brazos, Washington, Austin, Colorado, Jackson, and Matagorda. 

Michigan.—State of Michigan. 

New Mexico.—Arizona and New Mexico. 

New York.—New England states, New Jersey, eastern New York, and eastern Pennsylvania. 
West boundary in New York coincides with west sides of Jefferson, Lewis, Oneida, Madison, Che- 
nango, and Broome counties; in Pennsylvania it coincides with west or north sides of Susquehanna, 
Wyoming, Luzerne, Columbia, Montour, Northumberland, Union, Snyder, Juniata, Franklin, and 
Fulton counties. 

Pacific Coast—Washington, Oregon, Nevada, and California. 

Rocky Mountain.—Montana, Idaho, Wyoming, Utah, and Colorado. 

Shreveport.—Arkansas and northern Louisiana north of Township 4 North. (This places Alex- 
andria in Southern Louisiana). 

South America.—All of South America. 

Southeast Gulf —Mississippi, Alabama, Georgia, South Carolina, and Florida. 

Southern Louisiana.—Southern Louisiana south of north side of Township 4 North, to include 
Alexandria. 

Southern Permian Basin.—Western Texas extending east from the Rio Grande and New Mexico 
to and including the following counties: Brewster, Pecos, Crockett, Sutton, Kimble, Mason, McCul- 
— Coleman, Callahan, Shackelford, Jones, Stonewall, King, Cottle, Motley, Floyd, Hale, Lamb, 
and Bailey. 

South Texas.—Southern Texas extending northeast from the Rio Grande to and including the 
following counties: Terrell, ValVerde, Edwards, Kerr, Gillespie, Llano, San Saba, Lampasas, Bell, 
pin Milam, Burleson, Lee, Fayette, Lavaca, Victoria, Goliad, Bee, Live Oak, Duval, Jim Hogg, 
and Starr. 

Tyler.—Northeastern Texas extending south and west of the state boundary to and including the 
following counties: Lamar, Delta, Hopkins, Rains, eastern Van Zandt to include Canton, eastern 
Henderson to include Athens, Anderson, Cherokee, Rusk, and Panola. 

West Oklahoma.—Oklahoma west of north-south range line between R. 6 E. and R. 7 E. (thus 
including Ponca City, Pawnee, Cushing, Chandler, Shawnee, Seminole, Ada, Ardmore, Madill). 

Wichita.—North Dakota, South Dakota, Nebraska, and Kansas. 

Wichita Falls—Counties of Hardeman, Foard, Wilbarger, Wichita, Clay, Montague, Knox, 
Baylor, Archer, Haskell, Throckmorton, Young except southeast corner (thus placing Graham in the 
Fort Worth district), and Jack north of Jacksboro. 
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MEMORIAL 


ROY ERNEST DICKERSON 
(1877-1944) 


The sudden death of Dr. Roy E. Dickerson came as a shock to his many friends and 
acquaintances throughout the oil industry. He died in New York on February 24, 1944, 


Bachrach 
Roy Ernest DicKERSON 
after suffering a heart attack in the Grand Central Station. Dr. Dickerson had been 


attending the meetings of the American Institute of Mining and Metallurgical Engineers 
and until the time of his death had apparently been in good health. 
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Dr. Dickerson was born, August 8, 1877, in Monticello, Illinois, a son of Merritt 
Michael and Martha Gilmore Dickerson. He received his early education at San Jose, 
California, where his mother had moved, following his father’s death at Thomasville, 
Georgia. He graduated from the Berkeley (California) High School in 1896 with expecta- 
tion of following a career in science. He worked his way through college and in 1900 re- 
ceived the degree of Bachelor of Science from the University of California, the degree of 
Master of Science in 1910, and Doctor of Philosophy in 1914. His graduate work under 
Dr. J. C. Merriam stimulated his primary scientific interest in paleontology. From 1910 
to 1918 he taught physics, chemistry, mathematics, biology, physiography, paleontology, 
and geology in California high schools and the University of California. In 1910 he also 
became a part-time curator, department of paleontology, California Academy of Sciences 
and in 1914 was appointed assistant curator, advancing to curator in 1917 and honorary 
curator in 1919. 

From 1912 to 1918 he was a consulting geologist for various private petroleum inter- 
ests and in 1918 he gave up teaching to accept a position as petroleum geologist for the 
Standard Oil Company of California, later rising to geological superintendent in the Phil- 
ippine Islands. In 1926 he was employed as geologist for The Atlantic Refining Company, 
working at first in Maracaibo, Venezuela, and later in various parts of Central America, 
South America, Cuba, and Haiti. In 1936 he became chief geologist of foreign producing 
operations. He retired from The Atlantic Refining Company in August, 1942, at the age of 
65, and accepted the post as chief of the technical section of the Petroleum Division, For- 
eign Economics Administration of the Federal Government. 

Dr. Dickerson was a member of Sigma Xi; associate editor (geology), Philippine 
Journal of Science, 1920-1925; member, Philippine Earthquake Commission; member, 
Seismological Society; member, Derde Nederlandsch-Indisch Natuurwetenschappelijk 
Congres; member, American Association of Petroleum Geologists, American Association 
for the Advancement of Science, American Institute of Mining and Metallurgical Engi- 
neers, Paleontological Society, and Geological Society of America. 

He is survived by Mrs. Dickerson, the former Miss Delle Howard of Cloverdale, Cali- 
fornia, whom he married on July 14, 1904. The Dickersons lived at 1305 North Adams 
Street, Arlington, Virginia. 

Dr. Dickerson was an avid reader and one of his outstanding characteristics was his 
ability to absorb geologic information and to add to the wide range of it with which he was 
familiar. Although his primary interest was the study of paleontology, his broad acquaint- 
ance with general geologic literature and personal knowledge of many areas throughout the 
world enabled him to visualize and demonstrate to his associates many of the broader as- 
pects of geologic science. 

An ardent scientist and teacher at heart, Dr. Dickerson in his early studies contributed 
much to the development of California stratigraphy and nomenclature. His intense inter- 
est in science permitted him to perceive and publish interesting and constructive side-lights 
to his necessary largely unpublished geological studies. This, coupled with his interest in 
people and his ability to make friends wherever he went, serves to keep his memory alive. 
He will be missed by all who knew him and the memory of his genial character and the 
aid which he has given to many will remain as a testimonial to a life well spent. 

RicHarD C. HaRRIs 
April 24, 1944 


GEORGE L. RICHARDS, JR. 
(1908-1944) 


George L. Richards, Jr., passed away on March 20, 1944, at the Huntington Memorial 
Hospital, Pasadena, California, after a prolonged illness. George was born on February 16, 
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1908, in Los Angeles. He attended grammar schools and high school in Los Angeles and 
matriculated at Stanford University in 1927, from which he was graduated with an A.B. 
degree in 1931 and an M.A. degree in 1932. He pursued his studies in geology and paleon- 
tology as a graduate student at the California Institute of Technology, Pasadena, in 1934 
and 1935. 

It was during his university career that George, in collaboration with his brother, L. 
W. Richards, published a booklet entitled ‘‘Geologic History at a Glance,” which created 
considerable interest because of the unique manner of presentation. In this booklet the 
geologic time scale was illustrated on plates in such a manner that the sketch of the geo- 
logic column was connected with photographs illustrating the various geologic strata. 

George was interested in all phases of the geological sciences. He had made a specialty 
however, of photogeology and was particularly skillful in the interpretation of geologic 
structure from the study of aerial photographs. He maintained his keen interest in geology 
throughout his illness. It became an absorbing hobby with him during the period when ill 
health prevented active pursuit of his profession, and he kept in touch with all of the cur- 
rent geological publications and activities which his strength would permit. He was a mem- 
ber of the American Association of Petroleum Geologists, Sigma Xi, and Paleontological 
Society of America. 

George joined the geological department of the Shell Oil Company, Incorporated, on 
January 1, 1935, and during the succeeding years worked in California, Texas, and the 
Rocky Mountain states. 

He is survived by his wife, Mrs. Harriet Richards of San Marino, his parents, Mr. and 
Mrs. George L. Richards of Altadena, California, and one brother, L. W. Richards, con- 
sulting geologist, Los Angeles. 

In his untimely passing at the age of 36 years, the geological fraternity has lost a sin- 
cere and faithful member, one whose natural friendliness, modesty, and enthusiastic inter- 
est in his professional work will long be remembered by his many friends and associates. 
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AT HOME AND ABROAD 


CURRENT NEWS AND PERSONAL ITEMS OF THE PROFESSION 


J. F. Gate has resigned from the Petroleum Administration for War, Washington, 
D. C., to accept a position as senior geologist for the Arkansas Oil and Gas Commission, 
with offices at 409-415 First National Bank Building, El Dorado, Arkansas. Gallie re- 
mains as business manager of the Society of Exploration Geophysicists, whose address 
is now Box 410, E] Dorado, Arkansas. 


GrEorGE M. CuNNINGHAM has been promoted from chief geologist to manager of ex- 
ploration for the Standard Oil Company of California, at San Francisco. 


The following members of the executive committee of the Alberta Society of Petroleum 
Geologists were elected at Calgary, Alberta, Canada, for the new administrative year: 
president, D. B. Layer, McColl-Frontenac Oil Company; vice-president, J. D. WEtr, 
The California Standard Company; business manager, H. D. Curry, Shell Oil Company 
of Canada, Ltd.; secretary-treasurer, IAN M. Cook, British American Oil Company, 
209-6th Avenue West, Calgary, Alberta. 


Lieutenant Colonel O. F. Kotick, GSC, formerly geologist with the Tide Water 
Associated Oil Company, and Lieutenant Colonel DREXLER DANA, GSC, with the Rich- 
field Oil Corporation as manager of geophysical exploration, are now in England. Their 
address is A.P.O. 655, c/o Postmaster, New York. 


The following officers of the Shawnee Geological Society, Shawnee, Oklahoma, were 
elected at a noon luncheon on May 12, for 1944-1945: president, Roy D. McAnrtncu, 
Stanolind Oil and Gas Company, Box 1099; vice-president, E. R. OWEN, Phillips Petroleum 
Company, Box 152; secretary-treasurer, MARCELLE MousLey, Atlantic Refining Com- 
pany, Box 169. 


PHILLie MAVERICK, petroleum geologist for the Fort Worth Regional Office of the 
Securities and Exchange Commission for the past 6 years, has been transferred to Tulsa, 
where he will serve the Commission in a like capacity at its field office, 621 Wright 
Building. 

SipnEY A. PACKARD, formerly with the Arkansas Fuel Oil Company, Shreveport, 
Louisiana, is with DeGolyer and MacNaughton, 1000 Continental Building, Dallas, 
Texas. 


Joun KELLy, formerly with the Ohio Oil Company, is with the American Republic 
Corporation, Milam Building, San Antonio, Texas. 


TuHoMAS J. ETHERINGTON has changed his address from the Richmond Petroleum 
Company of Colombia, at Bogota, to 3163 West Laurelhurst Drive, Seattle, Washington. 


H. A. IRELAND, of the United States Geological Survey, Norman, Oklahoma, talked 
on “The Regional Correlation of the Arbuckle Limestone,” before the Oklahoma City 
Geological Society, May 11. 


Henry Carter REA has resigned his position with the British American Oil Producing 
Company at. Calgary, Alberta, to open a consulting office at Denver, Colorado. 


RussELL S. Tarr, consulting geologist of Tulsa, Oklahoma, is a major in the Army 
Air Corps at Washington, D. C. 
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Lieutenant Colonel O1n G. BELL has retired to the reserve list of Army officers and 
will resume his duties with the Humble Oil and Refining Company. His address is 5519 
Jackson Street, Houston, Texas. Bell is a veteran of World War I. For the past 2 years 
he has been base intelligence officer, director of supply and maintenance, and base execu- 
tive officer at Peterson Field, Colorado Springs, Colorado. 


Epwarp L. Crark, professor of geology at Drury College, Springfield, Missouri, has 
been made State geologist of Missouri, succeeding the late H. A. Buehler. 


W. S. W. Kew, of the geological staff of the Standard Oil Company of California at 
Los Angeles for many years, was appointed chief geologist of the company, effective May 1, 
with offices at 225 Bush Street, San Francisco. 


A. RopcEr DeEnIson, chief geologist of the Amerada Petroleum Corporation, Tulsa, 
spoke before the Southeastern Section of the A.I.M.E., Birmingham, Alabama, April 28, 
on the subject of “Oil—Its Geographical and Geological Distribution in the World.” 


J. V. HowELt, 912 Philtower Building, was elected president; W. H. Burt, of the 
Atlantic Refining Company, vice-president; W. REESE DILLarD, of the Norbla Oil Com- 
pany, second vice-president; L. C. CAsE, of the Gulf Oil Corporation, secretary-treasurer; 
and R. L. Ginter, of the United States Geological Survey, editor, of the Tulsa Geological 
Society, Tulsa, Oklahoma, May 15, at the last regular meeting of the season. The following 
were elected to the council of the society: W1z11aAm H. Etson, Beacon Building, Tulsa; 
Wa E. Hopper, National Mutual Building, Tulsa; and Rosert L. Kupp, Cities 
Service Oil Company, Bartlesville, Oklahoma. 


Major Ruat B. SwiceEr, of Corpus Christi, Texas, has been retired from active duty 
in his second war after 18 months in the South Pacific. 


JosePH E. PocuE, vice-president of the Chase National Bank, New York, addressed 
the Mississippi Bankers Association in annual meeting at Biloxi, Mississippi, May 16. 
His subject was ‘The Réle of Mississippi in the World of Oil.” 


Joun N. Dano is junior geologist with the Union Mines Development Corporation, 
404 First National Bank Building, Grand Junction, Colorado. 


FRANK WALKER JOHNSON, of the Standard Oil Company of Venezuela at Barcelona, 
has been transferred to the Creole Petroleum Corporation at Maracaibo, Venezuela, to 
take over the duties of division geologist of the western division, replacing A. J. FREIE, 
who has been transferred to the Caracas office. 


LAWRENCE J. BECKMANN, recently with the Creole Petroleum Corporation at Caripito, 
Venezuela, has returned to the United States. His address is Garland, Nebraska. 


Eart E. Fry, recently with the Cities Service Oil Company at Jackson, Mississippi, 
is with the Pan American Production Company, Mellie Esperson Building, Houston, 
Texas. 


Rosert M. KiEINPELL is a civilian internee at the Japanese Los Banos Camp in the 
Philippines. His home address is 1278 Mar Vista Avenue, Pasadena, California. 


A. E. BARNES, JR., formerly with the Ohio Oil Company, Midland, Texas, may be 
addressed at 1611 West Indiana Street, Midland. 
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LIEUTENANT JAcK W. Davies, formerly with the Halliburton Oil Well Cementing 
Company, Wichita Falls, Texas, is operations officer for the Canol Project at Norman 
Wells, North West Territories, Canada. 


P. Hastincs KELLER has resigned his position as assistant State geologist of Indiana, 
and has returned to Detroit, Michigan, to engage in independent oil work with the Mogul 
Oil Company. 


DISTINGUISHED LECTURE TOUR 


The final lecture tour of the 1943-44 season, sponsored by the distinguished lecture 
committee, brought Dr. Gayle Scott, professor of geology at Texas Christian University, 
before a representative group of affiliated societies. Dr. Scott discussed the importance of 
certain types of fossils in indicating specialized conditions of environment and sedimentary 
deposition, based on his years of stratigraphic and paleontological study in Texas. His 
subject was “Stratigraphic Correlations and Depositional Environments Indicated by 
Ammonoid Occurrences in the Texas Pennsylvanian.” In addition to delivering the 
lecture, Dr. Scott also used this opportunity to greet the members in his new capacity as 
editor of the Association. 


In the course of the tour he visited the following societies. 


May 15 Tulsa Geological Society at Tulsa 
16 Oklahoma City Geological Society at Oklahoma City 
17 Dallas Petroleum Geologists at Dallas 
18 Houston Geological Society at Houston 
19 Mississippi Geological Society at Jackson 
22 West Texas Geological Society at Midland 
23 Panhandle Geological Society at Amarillo 
24 North Texas Geological Society at Wichita Falls 


Joun L. Fercuson, chairman 


PAN AMERICAN INSTITUTE OF MINING ENGINEERING AND GEOLOGY—UNITED STATES SECTION 
(Press release from Dean Edward Steidle, Pennsylvania State College) 


The First Pan American Congress of Mining Engineering and Geology, organized 
and directed by the Institute of Mining Engineering of Chile and officially authorized 
by the Government of Chile and the South American Union of Engineering Associations, 
was held in Santiago, Chile, January 15 to 23, 1942. The A.I.M.E. appointed several 
delegates to this Congress including Edward Steidle and Will Wright. Mr. Wright was 
selected to head the group and prepared the report on the meetings which was published 
in Mining and Metallurgy of March, 1942. Our Government appointed D. F. Hewett to 
represent the Geological Survey, Elmer Pehrson the Bureau of Mines, and Will Wright 
the State Department. Edward Steidle represented the Commonwealth of Pennsylvania. 

At this Congress it was deciced to organize a Pan American Institute of Mining Engi- 
neering and Geology (PAIMEG) with headquarters in Santiago, Chile. National sections 
have been organized in Argentina, Bolivia, Brazil, Chile, Peru, and Uruguay. This or- 
ganization naturally wanted the support of the A.I.M.E. and at the February meeting, 
1943, at a meeting of the Board, Mr. Albala, the General Secretary of PAIMEG, discussed 
the object of the organization and their desire for our support. Dr. Mathewson, president, 
selected a committee to study the matter and after various discussions with the com- 
mittee as to just what A.I.M.E. would and could do, the decisions were finally published 
in the December, 1943, issue of Mining and Metallurgy. 


1 
f 
3 
4 
i x 
5 
3 
q 


894 AT HOME AND ABROAD 


The first Congress embraced 14 sections, representing every branch of the mineral 
industries. Perhaps the most important result of the Congress was the mutual recognition 
by the representatives of all nations that the Americas face a common problem of defense 
in the present emergency and possibly even more serious social and economic readjust- 
ments in the post-war years. Therefore, recommendations were made by resolution of the 
Congress with the intention of establishing good-neighbor policies with respect to minerals 
on a firm basis. 

PAIMEG desires to coéperate with all the mineral industries societies of the Americas, 
support all activities that will benefit the mineral industries, and expand fundamental 
knowledge of geological conditions and encourage the standardization of technical 
terminology. The Institute will also facilitate the interchange of publications, students, 
professional men, and industrialists connected with the mineral industries. 

An annual meeting of the members of PAIMEG will be held in conjunction with that 
of the February meeting of the A.I.M.E. in New York and a program of papers will be 
presented on mining, metallurgical, and geological subjects in Latin American countries. 

PAIMEG is proposed as an autonomous private institution independent of the govern- 
ments of the Americas. Qualified candidates from commercial organizations, societies, 
universities, et cetera, which are closely related to the mineral industries are accepted as 
members. PAIMEG wishes to organize through the initiative of individuals and private 
interests without having the necessity, for the time being, of asking help of the govern- 
ments concerned. 

At the annual A.I.M.E. meeting last February Mr. Wright met with president 
Mathewson, secretary Parsons, Edward Steidle, and D. F. Hewett and they discussed the 
possibilities of organizing a national section of PAIMEG in the United States. At Mr. 
Parsons’ suggestion, it was decided to hold an initial meeting in New York on April 19, 
at the time of the regular A.I.M.E. Board meeting. Edward Steidle was asked to serve 
as chairman of the “steering committee” in accordance with a request from president 
Rodriguez, PAIMEG, under date of November 10, 1943. A second Congress is scheduled 
to be held in Rio de Janeiro, Brazil, in October, 1944, but will no doubt be postponed 
for the duration. Future Congresses will be sponsored by PAIMEG. 

Chairman Steidle invited 70 men, principally of New York and Washington, who have 
had some personal contact with the Latin Americas, to attend a steering committee meet- 
ing in New York on April 17. He received 43 acknowledgments of which 38 offered to join 
immediately. Seven additional men sent word indirectly that they would join. Eighteen 
men reported for the steering committee meeting. 

The consensus of the steering committee was that it was most desirable that a National 
Section of PAIMEG be formed in the United States without further delay. A motion 
establishing the Section carried unanimously. Upon proper nomination and vote, the 
following were elected as a national directorate. 


Chairman Edward Steidle, Dean, School of Mineral Industries, The Pennsylvania 


State College 
Vice-Chairman C. W. Wright, Chief Foreign Minerals Specialist, United States Bureau 


of Mines 
Sec’y-Treas. A. T. Ward, Mining Engineer, New York City 
Directors D. F. Hewett, In Charge, Section of Metalliferous Deposits, United 


States Bureau of Mines 

M. B. Gentry, Vice President, Freeport Sulphur Company, New York 
City 

T. T. Read, School of Mines, Columbia University 

W. E. Milligan, Department of Metallurgy, Yale University 
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Members of any mineral industries society in the United States and Canada are 
eligible to join the National Section. Individuals paying 1944 dues, amounting to five 
dollars (no initiation fee) before December 31, 1944, will be recorded as Charter Members. 
The chairman was requested to make this known to interested people through the medium 
of the various publications in the field of the mineral industries, including societies and 
other technical organizations. At this stage, membership must be based on willingness 
to aid in fostering good will and better understanding among mineral industries engineers 
and technologists in the Western Hemisphere. Anyone interested in joining PAIMEG 
as a charter member is requested to forward dues to Edward Steidle, Chairman, National 
Directorate, PAIMEG, State College, Pennsylvania, or to Arthur T. Ward, Secretary- 
Treasurer, National Directorate, PAIMEG, 50 Church Street, New York City. Minutes 
of the organization meeting will be forwarded to all members. 


CHARLES A. RENFROE has left the Phillips Petroleum Company to accept a position 
with the Superior Oil Company, Midland, Texas. 


S. B. Henry, of the Richmond Petroleum Company of Colombia, has returned from 
Bogota to the Standard Oil Company of California, San Francisco. 


J. Brran Esy discussed ““Germany’s Oil,” at the luncheon meeting of the Houston 
Geological Society, June 1. 


Haro_p VANCE, of the Texas A. & M. College department of petroleum engineering, 
talked on “Engineering Study of Lafitte Oil Field, Louisiana,” at the luncheon meeting of 
the Houston Geological Society, June 15. 


Joun W. Srova tt, of the geology faculty at the University of Oklahoma, Norman, 
spoke before the Oklahoma City Geological Society, June 1, on “Oklahoma a Thousand 
Years Hence.” 


Epwin V. VAN AMRINGE, assistant professor of geology at Pasadena Junior College, 
Pasadena, California, has an article, ‘“Geology as a Chapter in the Art of War,” in Fron- 
tiers a collection of chapters on contemporary science by members of the Physical Science 
Faculty of Pasadena Junior College. Van Amringe also edited the booklet of 47 pages. 


The United States Geological Survey has established a new office in Great Falls, Mon- 
tana, that will be known as the northwestern regional office, Mineral Classification Divi- 
sion, Conservation Branch. It will handle Mineral Classification Division matters in the 
states of North Dakota, Montana, northern Idaho, and Washington. CHARLES E. Erp- 
MANN has been transferred from Denver to Great Falls to assume charge of this office. 


W. B. Emery is vice-president and manager of the production department of the Ohio 
Oil Company. He is in charge of exploration and development. 


R. V. HottincswortH, geologist, formerly of the Shell Oil Company, Inc., opened a 
Paleontological Laboratory, on May 1, at Midland, Texas. The Laboratory will specialize 
on work with the fusulines. Various microscopical services will be available to subscribers. 
HAROLD WILLIAMS, now at the University of Kansas, will join the Laboratory on July 1. 


Harvey M. Lyre has changed his address from Cairo, Egypt, to the Socony-Vacuum 
Oil Company’s office at 26 Broadway, New York. 


A. E. Barnes, formerly with the Ohio Oil Company, is in the employ of the Skelly 
Oil Company at Midland, Texas. 


R. B. WHEELER, of The Texas Company at New Orleans, Louisiana, has been trans- 
ferred to the Texas Petroleum Company, Bogota, Colombia. 
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896 AT HOME AND ABROAD 


WALTON SUMNER is with the Socony-Vacuum Oil Company in Lima, Peru. 


Max L. KRrvEcER, of the Union Oil Company of California, is assembling an explora- 
tory organization of which he is chief geologist for the Rocky Mountain division, with 
headquarters at 162 North Third Street, Laramie, Wyoming. 


O. A. SEAGER, recently assistant division manager of the Carter Oil Company in the 
northwest division, Billings, Montana, is now assistant manager of the Standard Oil Com- 
pany of Egypt, at Cairo. 


FIELD CONFERENCE 
HOBACK BASIN-HOBACK RANGE-GROS VENTRE RANGE-JACKSON HOLE REGION 


August 12 and 13, 1944 


The staff of Camp Davis, the University of Michigan Field Station in the Rocky 
Mountains, will conduct a field conference on the geology of the Camp Davis region, 
Saturday and Sunday, August 12 and 13. The results of unpublished research in the past 
3 years, especially in the fields of structure and stratigraphy, will be reviewed. The relation 
of the Hoback Basin to the Gros Ventre and Hoback ranges will be the point of principal 
interest. The Hoback Basin is the north end of the Green River Basin. Cabins and meals 
for 20 to 30 persons will be available at Camp Davis. If more than that number attend 
accommodations will be found in Jackson, Wyoming, 18 miles distant. A lecture and 
discussion session at Camp Davis, preliminary to the field excursions, is planned for Friday 
evening, August 11. Those who decide to come, please communicate with A. J. EARDLEY, 
Department of Geology, University of Michigan, Ann Arbor, Michigan. After July 1, 
write him at Camp Davis, Jackson, Wyoming. 


CHARLES C. Witt1AMs, formerly with the National Geophysical Company, is now asso- 
ciated with the General Geophysical Company. He may be addressed in care of this com- 
pany, 2513-14 Gulf Building, Houston 2, Texas. 

The South Louisiana Geological Society on May 9 held its meeting in Lafayette. 
H. N. Fisk, Louisiana State University, Baton Rouge, talked on ‘The Geological History 
of the Alluvial Valley of the Lower Valley of the Lower Mississippi River.” On May 22 
at a special meeting in Lake Charles, S. G. Gray, Tide Water Associated Oil Company, 
Houston, Texas, delivered a paper on “The Erath Field”; co-authors of the paper are 
M. H. Sreic, J. K. New ss, J. B. WHarToN, and R. L. Dennam. At the final meeting of 
the spring session, on June 5, M. M. Stornick, of the Humble Oil and Refining Company, 
Houston, talked on, “Physical Concepts Underlying Gravimetric and Seismic Prospects.” 
The Society’s president, C. B. Roacu, of the Shell Oil Company, Lake Charles, has been 
absent since early April on a business trip to the British Isles. 


Louis DEsJARDINS, aero-geologist of Tulsa, Oklahoma, after completing a quarter- 
term assignment as research associate in geological engineering at Princeton University, 
has been employed as aero-geologist by the Creole Petroleum Corporation, Caracas, 
Venezuela. 


LAWRENCE VANDER LECK, of Altadena, California, has resigned his position of director 
of Production in District 5 for the Petroleum Administration for War. He will engage in 
business as a petroleum consultant. 


Basit B. Zavorco, for several years connected with the Chase National Bank of New 
York, and recently with the Petroleum Administration for War in Washington, D. C., 
announces the opening of offices for consulting practice in petroleum geology and engineer- 
ing at 220 East 42d Street, New York 17, New York. 
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PROFESSIONAL DIRECTORY 


Space for Professional Cards Is Reserved for 
Members of the Association, For Rates Apply to 
A.A.P.G. Headquarters, Box 979, Tulsa, 1, Oklahoma 


CALIFORNIA 


J. L. CHASE 

Geologist Geophysicist 
529 East Roosevelt Road 

LONG BEACH CALIFORNIA 


Specializing in Magnetic Surveys 


PAUL P. GOQUDKOFF 
Geologist 


Geologic Correlation by Foraminifera 
and Mineral Grains 


799 Subway Terminal Building 
LOS ANGELES, CALIFORNIA 


JEROME J. O'BRIEN 
Petroleum Geologist 
Examinations, Reports, Appraisals 


500 Lane Mortgage Bldg. 
208 West Eighth St. 
McCarTHy & O'BRIEN Los Angeles, Calif. 


ERNEST K. PARKS 
Consultant in 
Petroleum and Natural Gas Development 
and 
Engineering Management 
614 S. Hope St. 
LOS ANGELES, CALIFORNIA 


HENRY SALVATORI 
Western Geophysical Company 


711 Edison Building 
601 West Fifth Street 
LOS ANGELES, CALIFORNIA 


RICHARD L. TRIPLETT 
Core Drilling Contractor 


2013 West View St. 


WHitney 9876 Los ANGELES 16, CALIF. 


VERNON L. KING 
Petroleum Geologist and Engineer 


707 South Hill Street 
Los ANGELES, CALIFORNIA 
Vandike 7087 


COLORADO 


C. A. HEILAND 


Heiland Research Corporation 


130 East Fifth Avenue 
DENVER, 9, COLORADO 


COLORADO 


INDIANA 


HARRY W. OBORNE 
Geologist 


304 Mining Exchange Bldg. 230 Park Ave. 
Colorado Springs, Colo. New York, N.Y. 


Main 7525 Murray Hill 9-3541 


HARRY H. NOWLAN 
Consulting Geologist and Engineer 
Specializing in Valuations 


Evansville 19, Indiana - 
317 Court Bldg. Phone 2-7817 
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ILLINOIS 


ELMER W. ELLSWORTH 


Consulting Geologist 


201 Grand Theatre Building 


132 North Locust Street 
CENTRALIA, ILLINOIS 


Now in military service 


L. A. MYLIUS 


Geologist Engineer 


New Fowler Bldg., 311 East Broadway 
Box 264, Centralia, Illinois 


CLARENCE E, BREHM 


Geologist and Geophysicist 
Box 502, Mt. Vernon, Illinois 


725 Magnolia Ave. 


Phone 1643 


T. E. WALL 
Geologist 


Mt. Vernon Illinois 


NEW YORK 


LOUISIANA 


BROKAW, DIXON & McKEE 


Geologists 
OIL—NATURAL GAS 


Engineers 


Examinations, Reports, Appraisals 


Estimates of Reserves 


WILLIAM M. BARRET, INC. 
Consulting Geophysicists 


Specializing in Magnetic Surveys 


120 Broadway Gulf Building Giddens-Lane Building SHREVEPORT, La. 
New York Houston 
NEW YORK OHIO 
BASIL B. ZAVOICO JOHN L. RICH 
Petroleum Geologist and Engineer Geologist 


220 East 42nd Street 


NEW YORK 17. NEW YORK 


Ph.: MUrray Hill 2-6750 


Specializing in extension of ‘‘shoestring’’ pools 
University of Cincinnati 
Cincinnati, Ohio 


OKLAHOMA 
ELFRED BECK FRANK BRYAN 
Geologist 
Consulting Geologist 
717 McBirney Bldg. Box 55 
TULSA, OKLA. DALLAS, TEX. NELSON Oxiavoua 
R. W. Laughlin L. D. Simmo 
A. 1. LEVORSEN 


Petroleum Geologist 


221 Woodward Boulevard 
TULSA 5 


OKLAHOMA 


WELL ELEVATIONS 


LAUGHLIN-SIMMONS & CO. 
615 Oklahoma Building 
Tusa OKLAHOMA 
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OKLAHOMA 


C. L. WAGNER 
Consulting Geologist 
Petroleum Engineering 
Geophysical Surveys 


2259 South Troost Street 
TULSA OKLAHOMA 


PENNSYLVANIA 


CLARK MILLISON 
Petroleum Geologist 
Philtower Building 
TuLsa OKLAHOMA 


HUNTLEY & HUNTLEY 


Petroleum Geologists 
and Engineers 


L. G. HuntTLsy 
J. R. Jr. 
Grant Building, Pittsburgh, Pa. 


G. H. WESTBY 
Geologist and Geopbysiciss 


Seismograph Service Corporation 


Kennedy Building Tulsa, Oklahoma 


TEXAS 


JOSEPH L. ADLER 
Geologist and Geophysicist 
Contracting Geophysical Surveys 
in Latin America 


Independent Exploration Company 
Esperson Building Houston, Texas 


CHESTER F. BARNES 
Geologist and Geophysicist 


Petroleum Bldg. P.O. Box 266, Big Spring, Tex. 


CUMMINS, BERGER & PISHNY 

Consulting Engineers & Geologists 
Specializing in Valuations 

1603. Commercial Ralph H, Cummins 


Standard Bldg. Walter R. Berger 
Fort Worth 2, Texas Chas. H. Pishny 


D’ARCY M. CASHIN 
Geologist Engineer 
Specialist Gulf Coast Salt Domes 


Examinations, Reports, Appraisals 
Estimates of Reserves 


705 Nat'l. Standard Bldg. 
HOUSTON, TEXAS 


J. H. DEMING 
Geophysicist 


KEYSTONE EXPLORATION COMPANY 


2813 Westheimer Road Houston, Texas 


E. DEGOLYER 
Geologiss 
Esperson Building 
Houston, Texas 


Continental Building 
Dallas, Texas 


DAVID DONOGHUE 
Consulting Geologist 
Appraisals - Evidence - Statistics 


Fort Worth National FORT WORTH, 
Bank Building TEXAS 


ALEXANDER DEUSSEN 
Consulting Geologist 
Specialist, Gulf Coast Salt Domes 


1006 Shell Building 
HOUSTON, TEXAS 
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TEXAS 
resident ice-President 
THE FORT WORTH J. E. (BRICK) ELLIOTT 
LABORATORIES Petroleum Engineer 


Analyses of Brines, Gas, Minerals, Oil, Inter- 
pretation of Water Analyses. Field Gas Testing. 


82842 Monroe Street FORT WORTH, TEXAS 
Long Distance 138 


108 West 15th Street Austin, Texas 


W. G. Savittz J. P. SchumacHger A. C. PAGAN 


GRAVITY METER EXPLORATION CO. 
TORSION EXPLORATION 


Gravity Surveys 
Domestic and Foreign 
1347-48 ESPERSON BLDG. HOUSTON, TEX. 


JOHN A. GILLIN 
National Geophysical Company 


Tower Petroleum Building 
Dallas, Texas 


L. B. HERRING CECIL HAGEN 
Geologist 
Natural Gas Petroleum 
Gulf Bldg. HOUSTON, TEXAS 
CORPUS CHRISTI, TEXAS 
PALEONTOLOGICAL LABORATORY JOHN M. HILLS 
R. V. HOLLINGSWORTH Consulting Geologist 
Geologist Midland, Texas 
MIDLAND, TEXAS Box 418 Phone 1015 
J. S. HUDNALL G. W. Prrtis 
HUDNALL & PIRTLE JOHN S. IVY 
Petroleum Geologists Geologist 


Appraisals Reports 
Peoples Nat'l. Bank Bldg. TYLER, TEXAS 


1124 Niels Esperson Bldg., HOUSTON. TEXAS 


W. P. JENNY 
Consulting Geologist and Geophysicist 


Specializing in MICROMAGNETIC SURVEYS, 
GEOLOGICAL INTERPRETATIONS and COR- 
RELATIONS of seismic, gravimetric, electric and 
magnetic surveys. 


1404 Esperson Bldg. HOUSTON, TEXAS 


MID-CONTINENT TORSION BALANCE SURVEYS 
SEISMIC AND GRAVITY INTERPRETATIONS 
KLAUS EXPLORATION COMPANY 
H. KLAUS 
Geologist and Geophysicist 


115 South Jackson 2223 15th Street 
Enid, Oklahoma Lubbock, Texas 
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TEXAS 


JOHN D. MARR 
Geologist and Geophysicist 


SEISMIC EXPLORATIONS, INC. 


Gulf Building 


Houston, Texas 


DABNEY E. PETTY 
10 Tenth Street 
SAN ANTONIO, TEXAS 
No Commercial Work Undertaken 


HAYDON W. McDONNOLD 
Geologist and Geophysicist 


KEYSTONE EXPLORATION COMPANY 


2813 Westheimer Road Houston, Texas 


J. C. POLLARD 
Robert H. Ray, Inc. 
Rogers-Ray, Inc. 
Geophysical Engineering 


Gulf Building Houston, Texas 


ROBERT H. RAY 
ROBERT H. RAY, INC. 
Geophysical Engineering 

Gravity Surveys and Interpretations 


Gulf Bldg. Houston, Texas 


F. F. REYNOLDS 
Geophysicist 
SEISMIC EXPLORATIONS, INC. 


Gulf Building Houston, Texas 


WM. H. SPICE, JR. 
Consulting Geologist 
2101-02 Alamo National Building 
SAN ANTONIO, TEXAS 


HARRY C. SPOOR, JR. 
Consulting Geologist 
Petroleum ... ... Natural Gas 


Commerce Building Houston, Texas 


CHARLES C. ZIMMERMAN 
Geologist and Geophysicist 
KEYSTONE EXPLORATION COMPANY 


2813 Westheimer Roal Houston, Texas 


O. F. SUNDT 
Consulting Geologist 


Examinations, Reports 
Estimates of Reserves 


1450 Mellie Esperson Building 
HOUSTON TEXAS 


WBST VIRGINIA 


WYOMING 


DAVID B. REGER 
Consulting Geologist 
217 High Street 
MORGANTOWN WEST VIRGINIA 


E. W. KRAMPERT 
Geologist 
P.O. Box 1106 
CASPER, WYOMING 
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GEOLOGICAL AND GEOPHYSICAL SOCIETIES 


COLORADO 


ILLINOIS 


ROCKY MOUNTAIN 
ASSOCIATION OF PETROLEUM 
GEOLOGISTS 
DENVER, COLORADO 
President - - - + Ben H. Parker 
Colorado School of Mines, and Frontier 
Refi ning Company 
Ist Vice-President - Dart Wantland 
Colorado School of ‘Mines 
2nd Vice- B. Kramer 

Geological ‘survey 
Secretary Treasurer JJ. Zorichak 
Petroleum Administration ‘for ar 
First National Bank B pen 
Luncheons every Friday noon, Cosmopolitan . 
Evening dinner (6:15) and program (7:30 
Monday each month or by announcement, x. 
politan Hotel. 


INDIANA-KENTUCKY 


ILLINOIS 
GEOLOGICAL SOCIETY 


President - - - + - - - + Fred H. Moore 
Magnolia Petroleum Co., Box 535, Mt. Vernon 


Vice-President - + - - - - - Lee C. Lamar 
Carter Oil Company, Box 568, Mattoon 


Secretary-Treasurer - - - - Everett F. Stratton 
Schlumberger Well Surveying Corporation, 
Box 491, Mattoon 


Meetings will be announced. 


INDIANA-KENTUCKY 


GEOLOGICAL SOCIETY 
EVANSVILLE, INDIAN. 


President - - - + + + + George R. Wesley 
Skelly Oil Co. 


Vice-President - - - + + + Robert F. Eberle 
The Superior Oil Company 


Secretary-Treasurer - Hillard W. Bodkin 
The Superior Oil Company 


Meetings will be announced. 


KANSAS 


KANSAS 
HITA. KANSAS 


President - - Leo R. Fortier 
Alpine Oil “and Royalty Co. 
Vice-President - Virgil B. Cole 
Gulf Oil Corporation 
Secretary-Treasurer - Delbert J. Costa 
Saperat Oil Co. of California 
417 First Natl. Bank Bldg. 

Manager of Well Log Bureau - Harvel E. White 


Regular Meetings: 7:30 P.M., Geological Room, 
University of Wichita, first Tuesday of each month. 
Visitors cordially welcomed. 

The Society sponsors the Kansas Well Log Bureau 
which is located at 412 Union National Bank Bldg. 


LOUISIANA 


LOUISIANA 


NEW ORLEANS 

GEOLOGICAL SOCIETY 

NEW ORLEANS, 
President - - C. Petersen 

Freeport Sulphur Co., American Hank Bide. 
Vice-President and Program Chm, . 
Dean F. Metts 
Humble Oil and Refining Company 
405 Canal Bldg. 

B. E. Bremer 

he Texas Company, P.O. Box 252 
Meets the first we of every month, October- 
May inclusive, 7:30 P.M., St. Charles Hotel. 
Special meetings by announcement. Visiting geol- 
ogists cordially invited. 


THE SHREVEPORT 


GEOLOGICAL SOCIETY 
SHREVEPORT, 
President - H. Spears 
Union Producing Company, take 1407 
T. H. Philpott 
Carter Oil Company, Drawer “ip 
. P. Ogier 
c/o W. C. Spooner, Box 3 
Meets the ig! Tuesday - every month, September 
to May, inclusive P.M., Criminal Courts 
Room, Caddo Parish Coat House. Special meetings 
and dinner meetings by announcement. 


LOUISIANA 


MICHIGAN 


SOUTH LOUISIANA GEOLOGICAL 
SOCIETY 


LAKE CHARLES, LOUISIANA 


President - C. B. Roach 
Shell Oil Company, Inc., Box as 
Vice-President - S. Shoeneck 
Atlantic Refining 
Secretary - Ben F. Morgan 
St anolind Oil and Gas Company 
Treasurer - - Robert N. Watson 
Atlantic Refining Company, Box 895 


Meetings: Dinner and business meetings third 
Tuesday of each month at 7:00 P.M. at the Majestic 
Hotel. Special meetings by announcement. Visiting 
geologists are welcome. 


MICHIGAN 
GEOLOGICAL SOCIETY 
President - - - + Edward J. Baltrusaitis 


Gulf Refining Company, ~ 811, Saginaw 
Vice-President - - aymond S. Hunt 
Consulting, 405 Main, Pleasant 
-Treasurer - - - Thomas S. Knapp 

hartiers Oil Co., Box 227, Mt. Pleasant 
Business Manager - - - - - - LeeS. Miller 
Michigan Geological Survey, 
Capitol Savings and Loan Bldg., Lansing 


Meetings: Bi-monthly from November to April at 
Lansing. Afternoon session at 3:00, informal din- 
ner at 6:30 followed by discussions. ‘(Dual meetings 
for the duration.) Visiting geologists are welcome. 
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MISSISSIPPI 


OKLAHOMA 


MISSISSIPPI 
GEOLOGICAL SOCIETY 
JACKSON, MISSISSIPPI 
President - 

The Atlantic Refining Box 
n C, Dennis 
Pure Oil ‘Company, am 1141 
Secretary-Treasurer - L. Morgan 
Consulting, Edwards Hotel 


Meetings: First and third Wednesdays of each 
month ,from October to May, inclusive, at 7:30 
p.M., Edwards Hotel, Jackson, ‘Mississippi. Visiting 
geologists welcome to all meetings. 


ARDMORE 


GEOLOGICAL SOCIETY 
ARDMORE, OKLAHOMA 


President - Marshall 
The Texas ‘Company, Box 539 
Vice-President - - + Frank Neighbor 
Sinclair Prairie Oil Company 
Secretary-Treasurer - S. L. Rose 
618 Simpson ‘Building 


Dinner meetings will be held at 7:00 p.m. on the 
first Wednesday of every month from October to 
May, inclusive, at the Ardmore Hotel. 


OKLA 


HOMA 


OKLAHOMA CITY 
GEOLOGICAL SOCIETY 
OKLAHOMA CITY, peg 
President - - - I. Curtis Hicks 
Phillips “Petroleum Company 

1 First National a 

Interstate Oil Compact ‘Gude 
State Capitol 

Secretary-Treasurer - - - - Theodore G. Glass 

Sinclair Prairie Oil Company 

703 Colcord Building 
Meetin if by program each month, subject 
to cal Program Committee, Oklahoma ity 
University, 24th Street and Blackwelder Luncheons: 
Every Thursday, at 12:00 noon. Y.W.C.A. Cafe- 
teria. 


SHAWNEE 
GEOLOGICAL SOCIETY 
SHAWNEE, OKLAHOMA 


President - Roy D. McAninch 
Stanolind Oil “and Gas. Box 1099 
Vice-President - E. R. Owen 


Phillips Petroleum Company, Box 152 


Secretary-Treasurer - - _- - Marcelle Mousley 
Atlantic Refining Company, Box 169 


Meets the fourth Thursda lay of each month at 8:00 
= at the Aldridge Hotel. Visiting geologists 
welcome. 


TULSA GEOLOGICAL SOCIETY 
TULSA, OKLAHOMA 


President - - - - = - - - J. V. Howell 
912 Philtower 
1st Vice-President - - W. H. Butt 
Atlantic Refining “Company 
2nd Vice-President - - - - W. Reese Dillard 
Norbla Oil Company 
f Oil Corporation, Box 661 
Editor + - oy L. Ginter 
Geological 


M First and third Mondays, each month, 
rom ogg oo so to May, inclusive, at 8:00 P.M., 
University of Tulsa, Kendall Hall Auditorium 
Luncheons: Every Tuesday (October-May), Brad- 
ford Hotel. 


TEXAS 


CORPUS CHRISTI GEOLOGICAL 
SOCIETY 
CORPUS CHRISTI, TEXAS 
President - - ith C. Owens 
Consulting, “Nixon Build 


Vice-President - - Edwin A. Taegel 
The Chicago Corporation 


Secretary-Treasurer + + John Bruce Scrafford 
onsulting, Driscoll Building 


Regular luncheons, every Wednesday, Petroleum 
Room, Plaza Hotel, 12:05 p.m. Specia * night meet- 
ings, by announcement, 


DALLAS 
PETROLEUM GEOLOGISTS 
DALLAS, TEXAS 
Vice-President - - - Henry C. Cortes 
Magnolia Petroleum Company 


Secretary-Treasurer - - H. C. Vanderpool 
Seaboard Oil Company 


Executive Committee - - +- + Cecil H. Green 
physical Service, Inc. 


Meetings: a luncheons, first Monday of each 
month, 12:00 noon, Petroleum Club, Adolphus 
Hotel. Special night meetings by announcement. 
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TEXAS 
EAST TEXAS GEOLOGICAL FORT WORTH 
SOCIETY GEOLOGICAL SOCIETY 
TYLER, TEXAS _ FORT WORTH, TEXAS 
President - G. Loetterl President - Joseph H. 
"Shell O Oil Company, Inc., Box “237 The Texas Company, "Box 172 
Vice-President - B. W. Allen Vice- President - James L. Morris 
Gulf Oil Corporation | he Pure Oil Company, Box 2107 
Secretary-Treasurer - L. Harden 


Sinclair Prairie Oil Company, Box 1100 


Executive Committee - - J. H. McGuirt 
Magnolia Petroleum Company 


Meetings: Monthly and by call. 
Luncheons: Every Monday at 12:00 noon, Black- 
stone Hotel 


- + Spencer R. Normand 
Independent 
2210 Ft. Worth Natl. Bank Bldg. 


Meetings: Luncheon at noon, Hotel Texas, first 

and third Mondays of each month. Visiting geol- 

ogists and friends are invited and welcome at 
all meetings. 


HOUSTON 
GEOLOGICAL SOCIETY 
HOUSTON, TEXAS 


President - - Leslie Bowling 
Union Oil Company of California 


Vice-President - W. B. Milton, Jr. 
Gulf Oil Corporation 


Secretary - W. B. Moore 
Atlantic Refining Company, Box 1346 


Treasurer - - - G. J. Smith 
an American Producing Company 


Regular meeting held the first and third Thursdays 
at noon (12 o'clock), Mezzanine floor, Texas State 
Hotel. For any particulars pertaining to the meetings 
write or call the secretary. 


NORTH TEXAS 
GEOLOGICAL SOCIETY 


WICHITA FALLS, TEXAS 


Pre. Dan D. Heninger 
te "Ohio Oil Company, 615 Hamilton Bldg. 
Vice-President - - Dolph E. Simic 


Cities "Service Oil Co. 


Secretary-Treasurer - Carlos M. Fe! 
Magnolia Petroleum Co., 500 Waggoner B . 


Luncheons and evening programs will be an- 
nounced. 


SOUTH TEXAS GEOLOGICAL 
SOCIETY 


SAN ANTONIO, TEXAS 


President - Robert N. Kolm 
Atlantic Refining 1742 “Building 


Vice-President - - lonald O, Chapell 
Transwestern Oil Co., 1600 abe Building 


Secretary-Treasurer + = Robert D. Mebane 
Saltmount Oil Co., 916 Mies Building 


Meetings: One regular meeting each month in San 
Antonio. Luncheon every Monday noon at Milam 
Cafeteria, San Antonio. 


WEST TEXAS GEOLOGICAL 
SOCIETY 


MIDLAND, TEXAS 


President - - + Robert I. Dickey 
Forest Development Corporation 


“President - George R. Gibson 
Richfield © Oil “Corporation 


Secretary-Treasurer - - 
Magnolia Petroleum Company, Box 6. 


Meetings will be announced 


WEST VIRGINIA 


THE APPALACHIAN GEOLOGICAL 
SOCIETY 


WEST VIRGINIA 
- O. Box 2385 


President - - - Douglas Rogers, Jr. 
South Penn Natural ‘Gas Company, Parkersburg 
Vice-President - - - Veleair C. Smith 
Kanawha Valley Bank Building 
Secretary-Treasurer - - - Charles E. Stout 
United Fuel Gas Company Box 1273 
Editor - - H. J. Simmons, Jr. 


Godfrey i. * Cabot, Inc., Box 1473 


Monday, each month, ex 
Jane, uly, and August, at 6:30 p.m., Kanaw 


THE SOCIETY OF 
EXPLORATION GEOPHYSICISTS 


President - William M. Rust, Jr. 
Humble Oil. & ‘Refining “Company, Houston, Texas 


Vice-President - - + Henry C. Cortes 
Magnolia Petroleum “Company, Dales, 


Edito’ J. 
Stanolind Oil “and Gas ‘Company, Tulse, 
Secretary-Treasurer - - - - - W.H. Taylor 
Geophysical Engineering Company 
1449 Esperson Bldg., Houston, Texas 
Past-President - - - - R.D. Wyckoff 
Gulf Research and Development Company 
Pittsburgh, Pennsylvania 


Business Manager - J. F. Gallie 
P.O. Box 410, El Dorado, Arkansas 
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SINCE 1936 when the average petroleum reserve per new field discovered 
was approximately 15 million barrels, the size of new discoveries has de- 
creased steadily. In 1943 the average was slightly more than | million barrels, 
or about |/I5th the size of the 1936 discovery. But the number of new dis- 
coveries since 1936 has sharply increased . . . 162 in 1936, 254 in 1939, 348 
in 1943. The target now presented for reflection seismograph mapping is 15 
times smaller but we're hitting it more than twice as often. 

Constant improvement in reflection seismograph equipment and refine- 
ments in technique keep new discoveries on the upward trend and will map 
tomorrow's more obscure structures. 


GEOPHYSICAL COMPANY 


HOUSTON 
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FIRST IN OIL FINANCING 


1895—1944 


The FIRST NATIONAL BANK 
and Trust Company of Tulsa 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 


THE GEOTECHNICAL CORPORATION 


Roland F. Beers 
President 


1702 Tower Petroleum Building 
Telephone L D 101 Dallas, Texas 


Many ° 
¢hrough 


OIL WELL SURVEY SERVICE 


ONG BEACH, CALIFORNIA * DALLAS, TEXAS * DENVER, COLORADO 
HOUSTON - LAFAYETTE * OKLAHOMA CITY - BAKERSFIELD - VENTURA - CASPER 


EXPORT OFFICE: 2895 LONG BEACH BLVD.. LONG BEACH, CALIFORNIA 


cASTMAN CONTROLLED 1 
DIRECTIONAL DRILLING 
and 
drilling to Jocations: fault SURV EY ING SERVICES 
veloped: pertected and in 
Eastman shops: Accuracy of Eastman oil 
Well Surveys are 
the andustry: i 
| 


GEOPHYSICAL SURVEYS 


Offered 
to the Oil Industry 
on a Contract Basis 


SEISMOGRAPH 

GRAVIMETER 
MAGNETOMETER 


Independent + = 


S EXPLORATION COMPANY 


HOUSTON, TEXAS 


Laboratories and Shop 
1922 West Gray St. 
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PRACTICAL PETROLEUM 
ENGINEERS’ HANDBOOK 


SECOND EDITION 
Revised and Enlarged 


By JOSEPH ZABA 
and 
W. T. DOHERTY 


This book was written by practical oil men. The tables were compiled so that they can be used 
by anyone to meet practical field situations without further calculations, and will fit 99% of the 


conditions under which the average operator is working in the field. 

The second edition of the PRACTICAL PETROLEUM ENGINEERS’ HANDBOOK has been com- 
pletely revised and enlarged. Many changes which have been made in the Standard Specifications 
of the American Petroleum Institute, particularly in pipe specifications, are incorporated in this 
second edition. Several tables are rearranged and charts enlarged to facilitate their use. Table 
of Contents and Index are more complete. Also about 90 pages of new formulae, tables, charts 
and useful information have been added. 

This handbook was compiled and published for the purpose of saving the time of operators, 
engineers, superintendents, foremen and others. 


TABLE OF CONTENTS 


Chapter | —General Engineering Dats 
Chapter 11 —Steam 

Chapter II] —Power Transmission 
Chapter IV —Tubular Goods 

Chapter V —Drilling 

Chapter VI —Production 

Chapter —Transportation 


Semi-Flexible Fabrikoid Binding, size 6 x 9, 492 Pages. Price: $5.00 Postpaid 


Send Checks to the 


GULF PUBLISHING COMPANY 
P. O. BOX 2608, HOUSTON, TEXAS 
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The yardstick for meas- 


uring the value of any seisio- 
graph exploration service is 
accuracy of interpretation... 


either condemning or approving 


acreage. To those operators 


planning an exploration cam- 
paign we issue an invitation to 
investigate our record of oper- 
ations, which provides unques- 
tionable proof of the accuracy 


of our interpretations. 


SEISMIC EXPLORATIONS 
INCORPORATED 


HOUSTON, TEXAS 
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GULF COAST OIL FIELDS 


Forty-Four Papers Reprinted from the Bulletin of The American Association of 
Petroleum Geologists with a Foreword by Donald C. Barton 


EDITED By DONALD C. BARTON AND GEORGE SAWTELLE 


PRICE: $4.00, EXPRESS OR POSTAGE FREE 
($3.00 to A.A.P.G. members and associate members) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 


OF AIN 
CHROME CLAD STEEL TAPES 


RES 
LAS 
E y 


EASY TO READ 

NGS 

The outstanding 

King of all development in 

Gaging Tapes the manufacture 
of measuring 


€ tapes 


“ATLAS” 


Features of all Chrome Clad Tapes: 
Easy to read markings that are durable 
Line resists rust, will not crack, chip or peel 
Line is extra strong. 

Send for Catalog No. 12 showing complete 

line of Tapes, Rules and Precision Tools 


THE [UFKIN C0. 


Saginaw, Michigan New York City 


The Annotated 
Bibliography of Economic Geology 
Vol. XV 


Orders are now being taken for the 
entire volume at $5.00 or for individual 
members at $3.00 each. Volumes I-XIV 
can still be obtained at $5.00 each. 

The number of entries in Vol. XV, No. 
1, is 1,079. No. 2 is being printed. 

Of these, 266 refer to petroleum, gas, 
etc, and geophysics. They cover the 
world, so far as information is available 
in war time. 

If you wish future numbers sent you 
promptly, kindly give us a continuing 
order. 


An Index of the 10 volumes was issued in 
May, 1939. Price: $5.00 


Economic Geology Publishing Co. 
Urbana, Illinois, U.S.A. 


AERIAL PHOTOGRAPHY 
RECONNAISSANCE MOSAICS 
PRECISE AERIAL MOSAICS 


TOPOGRAPHIC SURVEYS 


For information write Department H 


AERO SERVICE CORPORATION 


Since 1919 


PHOTOGRAMMETRIC ENGINEERS 
236 E. Courtland Street, Philadelphia 20, Penna. 
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Pioneers in 
Magnetic 
| Prospecting 
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BETTER SERVICE 


when 


NEEDED MOST! 


United has enlarged its service 
program to meet the expanding 


needs of the oil industry. 


TIME MAGAZINE 


Due to the approaching critical oil shortage the UNITED’S modern equipment . . . advanced 


every offer to computing technique ... trained personnel . .. 


and continuous research assure operators of 


discover new resources. And by enlarging facili- 
complete and extremely accurate surveys. 


ties and serving more and more territory, 
UNITED’S dependable, proven geophysical serv- 


ice is based on experience under all types of field 


celerated exploration programs. conditions, 


: 805 THOMPSON BLDG., TULSA 3, OKLA. * RUA URUGUIANA 118, RIO DE JANEIRO, BRAZIL __ 
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WELL LOGGING 


Here is the most complete story of 


Radioactivity Well Logging —Gamma Ray and 
Neutron Logs—ever published. Complete 

details of the Service, Equipment and Applications, 
together with typical and sample logs from 

Gulf Coast, Mid-Continent and California Fields are 
contained in its 52 pages. Copies are available 

on request. Simply fill in 
the coupon below. 


LANE-WELLS COMPANY 
5610 South Soto Street, Los Angeles 11, Calif. 


LOS ANGELES » HOUSTON * OKLAHOMA CITY Gentlemen: Please send me a copy of 


“Radioactivity Well Logging.” 
Factory, General and Export Offices: 5610 South Soto St., Los Angeles 
Name Positi 
24-HOUR SERVICE 30 BRANCHES 
Radioactivity Well Logging licensed by , Address Zone... 


Well Surveys, Inc., Tulsa, Oklahoma. 
City. Sete 


i 
; 
‘ 
4 
Mp H 
8 
8 
a 
2 4 


xxvi Bulletin of The American Association of Petroleum Geologists, June, 1944 


Tue Geotocist’s Best Frienp 


TRUE SAMPLES OF FOOT BY FOOT CUTTINGS 
PROVIDED BY THOMPSON MACHINE 


As simple as reading a log— 
that's what geologists and drill- 
ing operators say about foot by 
foot cuttings obtained from the 
THOMPSON SAMPLE MACHINE, 
which is standard equipment on all 
Thompson Shale Separators. Sam- 
ples easily obtained and ready to 
analyze. Sample machine alone is 
worth the full cost of the Thompson 
Separator. 


Manufactured by 


THOMPSON TOOL INC. 


ores Everywhere 
Iowa Park, Te 
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Latest design Instruments 
Precision 


Appropriate Techniques 


Versatile Equipment 
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When a Baroid Service Engineer tests drilling 


mud at the well, a written report is submitted 
_to the operator and the drilling contractor. In 


this way, operators have a permanent record 
_ for reference in the drilling of additional wells 
in the same or similar types of fields. 

Baroid Service Engineers have the advantage 
of the accumulated knowledge of drilling mud 
procedure gained from experiences during the 


AR 


THE BASIS OF B 


OID SERVICE. 
drilling of thousands of wells in the United 
States. This. knowledge, combined withthe co- 
operation of the operators’ engineers, eliminates 

many drilling difficulties and assures . faster, 

"more economical completion of wells. 

The above procedure, backed by years of re- 
search in Baroid Salés Division laboratories at 
Tulsa, Los Angeles and Houston, assures an un- 


: equaled service anywhere in the country. 


BAROID SALES DIVISION 


NATIONAL LEAD COMPANY 
BAROID SALES OFFICES: LOS ANGELES 12+ TULSA 3» HOUSTON 2 


PATENT LICENSES, unrestricted os to sources of supply of materials, but on royalty 
bases, will be granted to ible oil ies and to practice inventions of 
‘any and/or all of United States Patents Numbers 1,807,082; 1,991,637; 2,041,086; 2,044, 
758; 2,064,936; 2,094,316; 2,119,829; 2,214,366; 2,294,877; 2,304,256 and further im- 
ts thereof. A for Licenses should be made to Los Angeles office. 


Pp 


BAROID PRODUCTS—BAROID AQUAGEL FIBROTEX » BAROCO 
STABILITE AQUAGEL-CEMENT SMENTOX « IMPERMEX ZEOGEL MICATEX 
ANHYDROX « TESTING EQUIPMENT « BAROID WELL LOGGING SERVICE 
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| 

; 


ny part of the 
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BELOW: starting on a SH OT HOLE 


250 feet of Fedralite. 


Efficient. . Economical 


because designed 
for the job 


Fedralite plastic shot hole casing is light and 
strong; economical to use; easy to handle. Enough 
for a full day’s shooting can be carried in a light 
skiff. One man can carry a bundle of 70 feet easily, 
over difficult marsh or swamp land. Lighter equip- 
ment can be used; less manpower is needed. 
Fedralite saves labor, equipment, gasoline, oil, 
and tires. 


SAFER AND EASIER TO USE 


Fedralite is new, clean, smooth. It does not rust; 
has no sharp edges or burrs. Therefore it is safer for 
men to use. Its light weight makes it less tiring and 
demanding on crew members. 


PRACTICAL IN MARSH, SWAMP 
OR HIGH GROUND 


Fedralite is economical on high ground or low. It 
Bios be is equally beneficial for jetting in swamp or marsh, 
. KEEPS HOLE OPEN: and for casing holes on high ground. 


fifth and last 10- 


pound shot in this FACTS ABOUT FEDRALITE 

100-foot hole. | 

é @ Clean, new, uniform casing, shipped seven 10-foot lengths 
per bundle. Weight per bundle, 6114 pounds 


@ Tools and accessories designed for best results: 18-gauge 

sheet metal Couplings, 3 threads per inch, make strong, 
positive connections. Combination Threader-Trimmer, 
trims ends, cuts threads in one operation, in the field, 
quickly, easily. Cast-iron Jetting Bit, for fast drilling. 
Adaptor for Fedralite and pipe-thread. 
High rate of recovery . . . low cost per foot of hole shot. 
Over 75 crews are using Fedralite Plastic Shot Hole Cas- 
ing successfully, economically, in various types of ter- 
ritory. 


ORDER FROM STOCK AT 
aoe HOUSTON DALLAS NEW ORLEANS 
 700Waugh Dr. 1902 Field St. 730 St. Charles St. 


PLASTICS DIVISION 


FEDERAL ELECTRIC COMPANY, INC. 
8700 SOUTH STATE STREET, CHICAGO 19, ILLINOIS 


-FEDRALITE SHOT HOLE CASING e MADE FOR THE 


= 
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You Get This 
EXTRA SAFETY 
at No Extra Cost! 


Faced with labor shortages, many operators—even though 
they have already adopted many safety measures—are 
keeping a weather-eye open to any unusual and additional 
methods that offer protection for their men. 


At no extra cost, Atlas Manasite detonators—because they 
are less sensitive to impact and friction—put extra safety 
on the blasting job. They provide reliable action, too— 
millions have been sold since Atlas Manasite detonators 


were introduced five years ago. 


Put this extra safety to work on YOUR 
blasting job. Call the Atlas Representative 
—he’ll gladly give you full details. 


MANASITE—Reg. U. S. Pat. Off. 


ATLAS DETONATORS 
ATLAS 


Powder Company 


Wilmington 99, Delaware 
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Oil and Water Saturation Results While the Core is ‘‘hot™ 


Petroleum Reservoir Services 


for Primary and Secondary Recovery 


CORE LABORATORIES, Inc., Offers: 


Core analysis with portable field laboratories. 
Bottom-hole sampling and analysis. 
Bottom-hole pressure tests: static and flowing. 


Comprehensive studies of petroleum reservoirs. 


Petroleum Engineering 


SERVING PRINCIPAL OIL AREAS 


ose 
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DOUBLY COVERED FOR EXTRA 
STRENGTH. The column of ex- 
plosives is doubly covered—first, by 
a strong, rigid shell—secondly, by 
an equally strong sleeve. 


908 King Street °¢ 


of Petroleum Geologists, June, 1944 


GREATER RIGIDITY 
MEANS EASIER 
HANDLING 
Spiralok sleeves screw 
tightly against one 
another, leave no gaps 
or exposed cartridge 
areas. This continu- 
ous reinforcement 
gives the entire col- 
umn greater strength 
and rigidity for easier 
handling. 


HERCULES POWDER COMPANY 


INCORPORATED 


Wilmington 99, Delaware 
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QUICK, ONE-MAN ASSEMBLY 


Spiralok’s threaded cartridge and 
grooved sleeve are screwed together 
—_— easily, like a nut on a bolt. 

ne man can assemble a long column 
of explosives in a matter of a few 
minutes. 


INSERT PRIMER IN ANY 
CARTRIDGE AT ANY TIME 


With Spiralok, you can insert an 
electric Thnstiog cap at any time in 
any cartridge along theentirecolumn. 
You simply insert the cap and screw 
the two adjoining sleeves together. 


PERFECTED BY GEOPHYSICAL 
CREWS IN OIL FIELD OPERATIONS 
Being the first on the market, Spira- 
lok benefited much from the sugges- 
tions of experienced geophysical 
crews. As a result, Spiralok is recog- 
nized as the best suited to meet seis- 
mic requirements. 


*Reg. U. S. Pat. Off. 


THREADED FOR STRENGTH 
A threaded Spiralok cartridge and 
sleeve will withstand the straight 
pull of two men. It is virtually im- 
possible to pull them apart. Yet, 
they are easily separated by un- 
screwing. 


SIMPLEST OF ALL TO TAKE 
APART. One man can quickly re- 
move any number of unneeded car- 
tridges without damage to either 
charge or sleeve. The removed car- 
tridges can be reassembled whenever 
desired. 
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GEOLOGY OF 
NATURAL GAS 


EDITED BY HENR’ A. LEY 
@ 


A comprehensive geologic treatise of the oc- 
currence of natural gas on the North Ameri- 
can Continent. 


1227 pages 
250 illustrations 
Bound in cloth. 6 x 9 x 2 inches 


$4.50 Postpaid 
$6.00 to non-members 


AMERICAN ASSOCIATION OF 
PETROLEUM GEOLOGISTS 


Box 979, Tulsa 1, Oklahoma 


SOCIETY OF EXPLORATION 
GEOPHYSICISTS 


Notice of Change of Address 


The business office of the Society of 
Exploration Geophysicists has been trans- 
ferred from Washington, D.C., to EI 
Dorado, Arkansas. Editorial matters, as 
heretofore, should be addressed to Joseph 
A. Sharpe, Editor, P.O. Box 591, Tulsa 2, 
Oklahoma. All other Society correspond- 
ence should be sent to J. F. Gallie, Busi- 
ness Manager, at the address given below. 


SOCIETY OF EXPLORATION 
GEOPHYSICISTS 


P. O. Box 410 El Dorado, Arkansas 


JOURNAL OF PALEONTOLOGY 
JOURNAL OF SEDIMENTARY PETROLOGY 


JOURNAL OF PALEONTOLOGY 

JOURNAL OF SEDIMENTARY 
PETROLOGY 

BOTH JOURNALS 


Annual Annual Non-Member 


S.E.P.M. Dues Subscription 
$5.00 $6.00 
3.00 3.00 
8.00 9.00 


BACK VOLUMES AT HALF PRICE 
TO MEMBERS AND SUBSCRIBERS 


Per Vol. 
Jour. Pal., Vol. 1 (1927) unavailable 

Vol. 2 (1928)—Vol. 8 (1934), each complete, 4 Nos. ........... $3.00 

Vol. 9 (1935)—Vol. 11 (1937), each complete, 8 Nos. ............. 3.00 

Vol. 2 (1932)—Vol. 7 (1937) each complete, 3 Nos, .............. 1.50 

BACK VOLUMES AT REGULAR PRICES 

Jour. Pal., Vol. 12 (1938)—Vol. 17 (1943), each complete, 6 Nos. .............. $6.00 
Sed. Petr., Vol. 8 (1938)—Vol. 13 (1943), each complete, 3 Nos. .............. 3.00 


SOCIETY OF ECONOMIC PALEONTOLOGISTS AND MINERALOGISTS 
BOX 979, TULSA 1, OKLAHOMA 
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CAN YOU AFFORD TO GUESS ABOUT 
FORMATIONS PENETRATED? 


Especially when you can 
accurately determine por- 
osity — permeability — sat- 
uration — grain size and 
composition from the uni- 
formly Good Cores taken 
with a 


BAKER CABLE TOOL 
CORE BARREL 


BAKER AFFORDS THESE 6 
IMPORTANT ADVANTAGES: 


1. Higher percentage of recoveries in a 
wider range of formations 


2. Faster running time 

3. Lower operating and maintenance cost 
5. Maximum safety in service 

6. Longer life 

4. Simplicity of operation 


Your Nearest Baker Office or Representative Will 
Be Glad to Give you Complete Details. 


See Pages 370-374 of the Baker Section 
of the 1944 Composite Catalog. 


BAKER O/L TOOLS, INC. 
MAIN OFFICE AND FACTORY: 6000 South Boyle Avenue 
Box 127, Vernon Station, Los Angeles, California 
EXPORT SALES OFFICE 


CENTRAL DIVISION OFFICE AND FACTORY 
6023 Navigation Bivd., Box 3048 
Houston, Texas 


TYPICAL CORES TAKEN WITH BAKER 
CABLE TOOL CORE BARREL 


oe 
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| 
2 
3 
| 
19 Rector Street 
New York, N. Y. 
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PECIALIZING 
ZAVITY SURVEYS 


GULF BUILDING + HOUSTON, TEXAS 
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EXPERIENCE 


| makes the difference! 


. In searching for tomorrow’s oil reserves . . . in plotting the course 
for accelerated drilling you need accurate subsurface data to accom- 
plish your objective with the utmost economy of time, money, men, 
| and material. 


Rogers-Ray, Inc., Seismic Surveys, is an organization composed of 
thoroughly trained personnel with a background of 19 years experi- 
ence throughout the world. 


We bring you the advantage of latest type equipment, designed for 
speed and accuracy, to meet the requirements of modern geophysical 
exploration. 


| Rogers - Ray, ic. 


CONTRACTING CONSULTING 
Gulf Building - Houston, Texas 
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Speed-Up 
ALL FIELD 
SURVEYS e 


Use the 
Paulin 
Surveying 
Aneroid 


Preliminary surveys for highway construction, drainage and irrigation systems, dams, 
water lines, mine ventilation surveys, all divisions of civil engineering are speeded up 
by the NEW Paulin Precision Surveying Aneroid. Readings to two feet over a range 
of 4500 feet are as easy as reading a watch. Other models cover ranges to 18,000 feet. 
Write for complete literature and FREE COPY of the Paulin Altimetry Manual also 


full information on Paulin Precision Barometers. 


AMERICAN PAULIN SYSTEM 


1847 SOUTH FLOWER STREET 
LOS ANGELES 15, CALIFORNIA 
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DRILLING AND EXPLORATION 
COMPANY, INC. 


J. E. Brantly, President 
Chas. R. Rider, Vice-President 
Ralph W. Marshall, Vice-President 
John H. Lewis, Vice-President 


7 


DRILLING CONTRACTORS 


Geologists and Engineers 


Mid Continent, California, Latin America 


Continental Building Box 2, Station H 
Dallas, Texas Los Angeles, California 
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W. G. SAVILLE J. P. SCHUMACHER 
A. C. PAGAN R. ¥. PAGAN 


GRAVITY SURVEYS 


GRAVITY METER EXPLORATION CO. 


and 


TORSION BALANCE EXPLORATION CO. 
Established 1925 


1348-9 ESPERSON BLDG. PHONE: CAP 9018 
HOUSTON, TEXAS CABLE: TORBALEX 


(CORE DRILLING RIG FOR SALE... 


Wire line coring and electric logging to 2,000 feet 
Adaptable for Shallow Production 
Immediate Delivery 


ROUSE EXPLORATION DRILLING COMPANY 
J-2-4377 3511 Milam, Houston 


Gite 


For 19 years Petty Geophysical Surveys and In- 
terpretations have been mapping the course for 


future oil reserves...to the end that many 


profitable fields have been brought into success- 


ful production and many barren areas have been 


wisely condemned. 
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COMPLETE SEISMIC EQUIPMENTS 


RANGING FROM 
24 TRACE TRUCK- 
MOUNTED EQUIPMENTS 


6 
TRACE 
PORTABLE INSTRUMENTS 


HEILAND 


RESEARCH 
CORPORATION 


130 E. FIFTH AVE. 


DENVER 9 
COLORADO 


OUR TENTH ANNIVERSARY YEAR 
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R. W. LAUGHLIN L. D. SIMMONS 


ELEVATIONS 


[Enver SIMMONS & CO. 


Oklahoma, Texas, Kansas, New Mexico, 
Louisiana, Arkansas, Illinois, Indiana, 


Kentucky, Mississippi 


GENERAL OFFICE: 
OKLAHOMA BLDG.—TULSA, OKLAHOMA 
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Important for Paleontologists and Stratigraphers! 


MIOCENE STRATIGRAPHY 
OF 


CALIFORNIA 


By ROBERT M. KLEINPELL 


This Work Establishes a Standard Chronologic-Biostratigraphic Section 
for the Miocene of California and Compares It with the Typical 
Stratigraphic Sequence of the Tertiary of Europe 


WHAT OTHERS HAVE WRITTEN ABOUT IT 


“In spite of any defects it may have, moreover, many of us suspect that Kleinpell’s 
book is of the kind called epoch-making. If so, in 50 or 100 years it will stand out like 
a beacon among its contemporaries and, along with a very few others of them will read 
with a ‘modern’ tang. Oppel’s ‘Die Juraformation,’ or Suess’ ‘Die Entstehung der Alpen,’ 
or to go back to the beginning, De Saussure’s ‘Les Voyages dans les Alpes’ may be cited 
among older geological classics that are now distinguished by this same tang.”—Ralph 
D. Reed in Journal of Paleontology, Vol. 13, No. 6 (November, 1939), p. 625. 


“The Neogene of California is disposed in tectonic basins, about a dozen in number, 
from Humboldt in the north to Los Angeles in the south. About half-way along is the 
Paso Robles basin, and in this lies the Reliz Canyon, which provides the author with his 
type section. The aerial photograph serving as frontispiece shows the area to be sufficiently 
arid to give a practically continuous exposure; but one must admire the painstakin 
determination with which so many successive associations of Foraminifera were col- 
lected, identified and tabulated. Such labour would scarcely have been thought of with- 
out the stimulus which the search for oil has given to the detailed study of Foraminifera. 

“This should be the standard work on the Miocene of California for years to come.” 

A.M.D. in Nature, Vol. 144 (London, December 23, 1939), p. 1030. 


450 pages. 

14 line drawings, including correlation chart in pocket. 

22 full-tone plates of Foraminifera. 

18 tables (check lists and range chart of 15 pages). 

Bound in blue cloth; gold stamped; paper jacket; 6x9 inches. 


PRICE: $5.00, POSTPAID 
($4.50 TO A.A.P.G. MEMBERS AND ASSOCIATE MEMBERS) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 
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A SYMPOSIUM ON 


PETROLEUM 
DISCOVERY 
METHODS 


Conducted by 
THE RESEARCH COMMITTEE OF 
THE AMERICAN ASSOCIATION OF PETROLEUM 
GEOLOGISTS 


A. |. LEVORSEN 
Chairman 
at the Twenty-seventh Annual Meeting 
of the Association, Denver, Colorado 


APRIL 21, 1942 


The replies to the question—“Which of the current methods, or com- 
bination of methods, applied to oil exploration, do you regard as offering 
the most promise in maintaining an adequate oil and gas discovery rate 
in the foreseeable future?” 

A cross section of opinion about the best methods for discovering 
petroleum. 


© 164 pages, 8.5 x II inches. Paper cover. 


PRICE, $1.00, POSTPAID 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 


BOX 979, TULSA, |, OKLAHOMA, U.S.A. 


Tue automatic chuck, shown above and standard on Sullivan 
Model 200 Core Drills, eliminates hand set screws and saves 
; an average of 30 seconds per rod change .. . time enough 
to drill 200 more feet of hole per day. In addition, this 
: drill has a hydraulic drill table retracting device, a built-in 
4 hydraulic feed mechanism, and hydraulic cylinders for raising 
and lowering the mast. Each one of these features means 
time saved, greater safety and reductions in costs... all 
of them are features exclusive with Sullivan. The SULLIVAN 
MACHINERY CO., Michigan City, Indiana. In Canada: 
Canadian Sullivan Machinery Co., Ltd., Dundas, Ontario- 


SULLIVAN 


A COMPLETE LINE OF OILFIELD EQ 


The Sullivan Model 37 


A light portable for shot 
hole, shallow structure 
testing or blast hole drill- 
ing. Capacity 1200 ft. of 
2” core or 850 ft. of 6” hole. 


SULLIVAN PRODUCTS 
Include Air Compressors, 
Hoists both Air and Elec- 
tric, Rock Drills, Motorized 
Core Drills and Stringalite 
Portable Safety Lighting 
Cable for Derricks. 


The Sullivan Model 300 


A heavy weight port- 
able with truck mount- 
ing. For slim-hole pro- 
duction drilling. Capacity 
40,000 Ib. drilling string. 


SULLIVAN OFFICES 


Chicago, Dallas, Denver, 
El Paso, Los Angeles, 
Mexico City, New York 
and Tulsa. Branches in 
many other principal 
cities thruout the world. 
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Reprinted from the original A.A.P.G. book 


POSSIBLE FUTURE OIL PROVINCES 
OF THE 


UNITED STATES AND CANADA 


Edited by A. I. Levorsen 


A Symposium conducted by the Research Committee of the American Associa- 
tion of Petroleum Geologists, A. I. Levorsen, Chairman. Papers read before the 
Association at the Twenty-Sixth Annual Meeting, at Houston, Texas, April 1, 
1941, and published in the Association Bulletin, August, 1941. The present 
printing (1944) is in response to the continuing demand. 


CONTENTS 


Alaska 

iwi, Pacific Coast States 

wey. Rocky Mountain Region 
Northern Mid-Continent 
West Texas 

Eastern Canada 

Eastern United States 
Southeastern United States 


POSSIBLE - 
FUTURE 
\ OIL. PROVING! 


The purpose of this symposium is to get an over-all picture of the undiscovered 
oil resources of North America, north of the Rio Grande. Ten geological or- 
ganizations have participated, to the end that this survey has behind it the 
authority of many geologists representing state and national geological surveys, 
large and small oil companies, and consulting and independent geologists. A map 
and a section of geology, stratigraphy, and structure illustrate each province 
description. 


@ Ready in the summer of 1944 
@ 154 pages, 83 line drawings 
@ Reproduced by photolithography (1944) from original printing 
(1941); paper covers; 6 x 9 inches 
PRICE: $1.50, POSTPAID 
($1.00 TO A.A.P.G. MEMBERS AND ASSOCIATE MEMBERS) 


THE AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS 
BOX 979, TULSA 1, OKLAHOMA, U.S.A. 
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For the Oil Industry 


Since 1928, the Edgar Tobin Aerial Sur- 


veys has specialized in producing maps 


for the oil industry. Maps are now avail- 


able for 434,930 square miles of produc- 


ing and potential oil territory. 


Because of their accuracy and depend- 


ability, Tobin maps are standard with 


most major oil companies. 


Photographic Maps 
Regional Base Maps 
Land Ownership Maps 


EDGAR TOBIN AERIAL SURVEYS 


OFFICES: 502 w, MISTLETOE, SAN ANTONIO 1, TEXAS 


> 
\ 
THE MAPPING AGENCY FOR THE 
IL INDUSTR 
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1931 


1935 


1936 


1936 


1936 


1938 


1941 


1942 


1942 


1942 


1944 


AVAILABLE PUBLICATIONS OF 


The American Association 
of Petroleum Geologists 
Box 979, Tulsa 1, Oklahoma 


Geologic Map of Cuba. Compiled by J. Whitney Lewis. Folded paper sheet, 
24 x 10 inches. Scale, 3/16 inch = 10 miles. Geologic column on same sheet. 
From Lewis’ “Geology of Cuba” (out of print), in June, 1932, Bulletin. 
Geology of Natural Gas. Symposium on occurrence and geology of 
natural gas in North America. By many authors. 1,227 pp., 250 illus. 
6 x 9 inches. Cloth. To members and associates, $4.50 ...................- 
Geology of the Tampico Region, Mexico. By John M. Muir. 280 pp., 15 
half-tone plates 41 line drawings 9 tables. 6 x 9 inches. Cloth. To mem- 
Gulf Coast Oil Fields. Symposium on Gulf Coast Cenozoic. By 52 authors. 
Chiefly papers reprinted from the Association Bulletin of 1933-1936 
gathered into one book. xxii and 1,070 pp. 292, figs. 19 half-tone pls. 
6 x 9 inches. Cloth. To members and associates, $3.00 .................. 
Areal and Tectonic Map of Southern California. By R. D. Reed and J. S. 
Hollister. In 10 colors. From “Structural Evolution of Southern Cali- 
fornia,” December, 1936, Bulletin Scale, % inch = 1 mile. Map and 4 
structure sections on strong ledger paper, 27 x 31 inches rolled in mail- 
Miocene Stratigraphy of California. By Robert M. Kleinpell. 450 pp. 14 
line drawings, including a large correlation chart. 22 full-tone plates of 
foraminifera; 18 tables (check lists and a range chart of 15 pages). 6 x 9 
inches. Cloth. To members and associates, $4.50 .............. ReSnaee 
Stratigraphic Type Oil Fields. Symposium of 37 papers by 52 authors. 
902 pp., 300 illus. 227 references in annotated bibliography. 6 x 9 inches. 
Source Beds of Petroleum. By Parker D. Trask and H. Whitman Pat- 
node. Report of investigation supported jointly by the American Pe- 
troleum Institute and the Geological Survey of the United States Depart- 
ment of the Interior from 1931 to 1941. 566 pp., 72 figs., 151 tables. 6 x 9 
inches. Cloth. To members and associates, $3.50 .......................- 
Petroleum Discovery Methods. Report of a symposium conducted by the 
research committee, April, 1942. 164 pp. 8%4 x 11 inches. Paper ............ 
Map of West Texas and Southeastern New Mexico, showing areal geology, 
structure, and oil and gas fields. Compiled by Philip B. King. 3 colors. 29 x 26 
inches. Scale, 44 inch = 10 miles. Correlation Chart of Permian System and 
Related Strata in West Texas Region. By Philip B. King. 22 x 14 inches. 
From King’s “Permian of West Texas and Southeastern New Mexico,” in 
April, 1942, Bulletin. Folded paper sheets. Each, $0.25 ; both map and chart .. 
Possible Future Oil Provinces of the United States and Canada. Symposium 
conducted by Association research committee. Reprinted and repaged from 
August, 1941, Bulletin. 154 pp., 83 figs. 6 x 9 inches. Paper. To members and 


Bulletin of The American Association of Petroleum Geologists. Official monthly 


publication. Each number, approximately 150 pages of articles, maps, 
discussions, reviews. Annual subscription, $15.00 (outside United States, 
$15.40). Descriptive price list of back numbers on request. 


(Prices, postpaid. Write for discount to colleges and public libraries.) 
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Simplifying Fauna Identification 


INDEX FOSSILS 
NORTH AMERICA 


By Hervey W. Shimer, Professor Emeritus of Pidiandens, 
and Robert R. Schrock, Associate Professor of Geology; 
both at the Massachusetts Institute of Technology 


Students of paleontology and stratigraphy will find in one convenient volume illustra- 
tions and diagnoses of those fossils which can be used to identify and date formations, 
and to correlate them from one area to another. 


This present book carries on the excellent reputation of ‘North American Index Fossils” 
by Grabau and Shimer, the first book of its kind to be published. While resembling 
the 1915 Index in general purpose, form, content and title, it differs to such a great 
extent that it should be properly considered a new work. 


Many specialists of national reputation participated in this revision. The book is as 
up-to-date as possible, including all of the latest work up to Pearl Harbor. 
A brief introduction precedes systematic description of genera and species. Generic 
descriptions and names have been modernized. 
Notable Features of This Index 

® Micro-fossils of various classes of organisms are widely covered. 

© Type-species of genera are given. 

® Geographic as well as geologic distribution is considered. 

® Illustrations are in all cases in close juxtaposition to their dis- 

cussion in the text. 
Chapter Titles Include: 


Phylum Protozoa; Phylum Porifera; Phylum Coelenterata; Phylum Echinoderma; Worms, 
Phylum Annelida (Annulata); Conodonts; Phylum Bryozoa (Polyzoa); Phylum 
Brachiopoda; Phylum Mollusca; Phylum Arthropoda; and Fossil Plants. 


Over 9,400 Illustrations 303 Full Page Plates 


More than 7,000 species described and figured 
837 Pages $20.00 


Copies Obtainable on Approval 


JOHN WILEY & SONS, Inc. 


440 Fourth Avenue New York 16, N.Y. 
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An A.A.P.G. Book of Oil-Field Structure (1935) 


Articles on 
Fields in 


Montana 
Wyoming 
Colorado 
New Mexico 
Texas 
Kansas 
Oklahoma 
Arkansas 
Louisiana 
Michigan 
Illinois 
Indiana 
Kentucky 
Ohio 
Tennessee 
Mississippi 
Alabama 
New York 
Pennsylvania 
West Virginia 
Mexico 


Valuation 
Reserves 
Helium 

Rare Gases 
The Industry 


Geology of 
Natural Gas 


Edited by HENRY A. LEY 


Here for the first time has been assembled a comprehensive geologic 
treatise of the occurrence of natural gas on the North American Continent. 


@ 1227 pages, including a carefully prepared index of 77 pages 


@ 250 excellent illustrations, including Maps, Sections, Charts, 
Tables, Photographs 


@ Bound in Blue Cloth. 6 x 9 x 2 inches 


\ 
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Reduced illustration showing natural gas regions in United States 


to North American gas, be it stratigraphical, 


“There is scarcely any i = 
in rom vo! 


fact rel + 
structural, or statistical, that cannot be readily 
Jour. Inst. Petrol. Tech. (London). 


Price, postpaid, only $4.50 to paid-up members and associates, $6.00 to others 


The American Association of Petroleum Geologists 
BOX 979, TULSA, 1, OKLAHOMA, U.S.A. 


| 
Alberta 
Ontario 
California 
NY : \ 


Bulletin of The American Association of Petroleum Geologists June, 1944 


Core... 
With Confidence 


. .. knowing that you will secure accurate, full-length cores from 
any formation and that these cores can be removed without 
trouble from the barrel. Drill and core in any sequence you desire 
without removing the drill pipe from the hole—without mechani- 
cal difficulties, and with practically no loss of drilling time. 


The outstanding success of the BJ Elliott Wire Line Core 
Drill is largely due to the fact that the Core Taking Barrel is 
held in position to receive the core by pump pressure alone—no 
mechanical locking or driving mechanism is required—and the 
Barrel, with core intact, is easily and safely recovered by the 
Wire Line Overshot. 


A patented Venturi Tube Type Valve operates to reduce pres- 
sure inside the Core Taking Barrel considerably below the 
pressure around this 
Inner Barrel and at the FAST CUTTING, LONG WEARING BITS 
bottom of the hole. Up- 
ward suction is thus 
created through the In- 


ner Barrel which aids 


easy entry of the core 


and avoids its wedging All cutting and reaming edges of Soft Formation Bits 
are heavily faced with Tungsten Carbide, and have cir- 

or being forced into the culation outlets close to the bottom of the hole to keep 
barrel. the bit clean and cool and to flush cuttings off bottom. 
Faster cutting and increased footage are thus secured 

before the bits are dulled. The roller cutters on Hard 

Formation Bits are furnished with long, sharp teeth 


BYRON JA CKSON C0 for shales, or short, coarse teeth for hard sand and rock. 


The teeth are all heavily faced with Tungsten Carbide 
Los Angeles Houston 


New York 


Complete information is in- 
cluded in the 1944 Composite 
Catalog, starting on Page 573; 
or write for a copy of the BJ 
Catalog, free to any geologist. 


and their cutting action and 
wearing qualities are equal to 
those of any bit now in use. 
Core Catchers are especially effi- 
cient; a standard Spring Type 
is used for ordinary formations, 
sand and rock; a Basket Type 
for soft sands and unconsoli- 
dated formations. 
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th @ Designed for Barnsdall R Corporation 
the Hayward Mud Logging Equipment and has manufactured 


all the units presently used by Baroid in their Mud Logging 
Service in the United States and Seismograph Service 


ELL RECORDING INSTRUMENTS | 


give you the subsurface information necessary to operate oil properties 

in an efficient and economical manner and obtain accurate information | 
to determine fluid movement in the reservoir, economical separator 
pressure and other vital facts. 


E.L.I. is busy today contributing our share to the winning of Victory building electrical 
detecting and measuring instruments and other equipment for the armed forces. 


Our Staff of Engineers and Manufacturing Facilities are 
available on a contract or bid basis at reasonable rates. 


CONSULTING ENGINEERS & MANUFACTURERS 


602-624 EAST FOURTH STREET 


TULSA, OKLAHOMA, U. S. A. 


WORLD-WIDE USE 


EQUIPMENT IN 
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saa WE DEPEND ON THE 
REED FOR ALL OUR 
CORING JoBs! 


REED'BR’® CORE DRILL 


in every part of ‘the 
with Confidence’ with the Reed “BR” Wire 
Line Coring-Drilling Bit on bottom. They have 
learned through practice and experience that 
for positive results in hard or soft formations 
they can depend on Reed Core Drills. 


COMPLETE CORING SERVICE 

The REED KOR-KING CONVENTIONAL 

The REED “BR” WIRE LINE 

The REED STREAMLINED KOR-KING 
FOR SMALL HOLE DRILLING 


HARD AND SOFT FORMATION 
HEADS INTERCHANGEABLE 
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Hughes Oil Tool Production 
is Geared to Demands of War 


To supply the constantly increasing quantities 
of oil needed by a nation at war, the oil in- 
dustry must have all-out cooperation. By 
mass-production of Rock Bits, Core Bits, 
Teol Joints and other specialized oil tools, 
Hughes is meeting the needs of the essential 
Oil Well Drilling Industry. 


Hughes Tool Company 
Houston # Texas 
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